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PREFACE
Finnish Environment Institute (SYKE) is appointed National Reference Laboratory
in the environmental sector in Finland. The duties of the reference laboratory
include providing interlaboratory proficiency tests and other comparisons for
analytical laboratories and other producers of environmental information. The
testing  and  the  calibration  laboratories  as  well  as  the  proficiency  testing  provider
(Proftest SYKE) of the SYKE laboratory center have been accredited by the
Finnish Accreditation Service (EN ISO/IEC 17025, EN ISO/IEC 17043,
www.finas.fi).
This proficiency test  has been carried out under the scope of the SYKE reference
laboratory and it provides an external quality evaluation between laboratory results,
and mutual comparability of analytical reliability.
The success of the proficiency test requires confidential co-operation between the
provider and participants.
Thank you for your participation!
ALKUSANAT
Suomen ympäristökeskus (SYKE) toimii ympäristönsuojelulain nojalla määrättynä
ympäristöalan vertailulaboratoriona Suomessa. Yksi tärkeimmistä vertailulabora-
torion tarjoamista palveluista on pätevyyskokeiden ja muiden vertailumittausten
järjestäminen. SYKEn laboratoriotoiminnan testaus-, kalibrointi- ja tutkimustoi-
minta sekä vertailumittausten järjestäminen (Proftest SYKE) ovat FINAS –
akkreditoituja (SFS-EN ISO/IEC 17025, SFS-EN ISO/IEC 17043, www.finas.fi).
Tämä pätevyyskoe on toteutettu SYKEn vertailulaboratorion toiminta-alueella ja se
antaa ulkopuolisen laadunarvion laboratoriotulosten keskinäisestä vertailtavuudesta
sekä laboratorioiden määritysten luotettavuudesta.
Pätevyyskokeen onnistumisen edellytys on järjestäjän ja osallistujien välinen
luottamuksellinen yhteistyö.
Lämmin kiitos yhteistyöstä kaikille osallistujille!
Helsinki 6. May 2015 / Helsingissä 6 Toukokuuta 2015
Director of Laboratory / Laboratorionjohtaja
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1 Introduction
Proftest  SYKE  carried  out  the  proficiency  test  (PT)  for  analysis  of a-chlorophyll, colour,
conductivity (g25),  NNH4,  NNO2+NO3,  Ntot,  PPO4,  Ptot, pH, and turbidity in natural waters in
February 2015 (NW 02/2015). A total of 35 laboratories participated in the PT. In the PT the
results of Finnish laboratories providing environmental data for Finnish environmental
authorities were evaluated. Additionally, other water and environmental laboratories were
welcomed in the proficiency test.
The proficiency test was carried out in accordance with the international guidelines
ISO/IEC 17043 [1], ISO 13528 [2] and IUPAC Technical report [3]. The Proftest SYKE has
been accredited by the Finnish Accreditation Service as a proficiency testing provider
(PT01, ISO/IEC 17043, www.finas.fi/scope/PT01/uk). This proficiency test has been carried
out under the accreditation scope of the Proftest SYKE.
2 Organizing the proficiency test
2.1 Responsibilities
Organizer:
Proftest SYKE, Finnish Environment Institute (SYKE), Laboratory Centre
Hakuninmaantie 6, FI-00430 Helsinki, Finland
Phone: +358 295 251 000, Fax. +358 9 448 320
The responsibilities in organizing the proficiency test were as follows:
Mirja Leivuori coordinator
Katarina Björklöf substitute for coordinator
Riitta Koivikko proficiency test trainee
Keijo Tervonen technical assistance
Markku Ilmakunnas technical assistance
Sari Lanteri technical assistance
Ritva Väisänen technical assistance
Teemu Näykki analytical expert
2.2 Participants
In total 35 laboratories participated in this proficiency test (Appendix 1), 32 from Finland and 3
from  other  European  countries.  Altogether  86  %  of  the  participating  laboratories  used
accredited analytical methods at least for a part of the measurements. About 60 % of the
Finnish participating laboratories provide data for use of the Finnish environmental authorities.
For this proficiency test, the organizing laboratory (T003, www.finas.fi/scope/T003/uk) has the
code 36 (SYKE, Helsinki) in the result tables.
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2.3 Samples and delivery
Three types of samples were delivered to the participants; synthetic, brackish and river water
samples for analysis of a-chlorophyll, colour, conductivity, NNH4, NNO2+NO3, Ntot, PPO4, Ptot, pH,
and turbidity. The synthetic samples A1H, A1J, A1N, and A1P were prepared by diluting from
NIST traceable certified reference materials produced by Merck or by BDH Prolab. NIST
traceable certified reference materials were not available for a chlorophyll, turbidity and colour
determination. The synthetic sample A1K for a- chlorophyll determination was prepared by
dissolving the weighted green pigment (Sigma-Aldrich) in ethanol. The synthetic sample A1S
for turbidity determination was prepared by diluting Hach Formatzin Turbidity Standard
produced by Hach Company. The synthetic sample A1V for colour measurement was prepared
from the colour standard produced by Hazen. The sample preparation is described in details in
the Appendix 2. The brackish water was collected in the estuary of Helsinki. The river water
was collected from the River Mustio, Southern Finland.
When  preparing  the  samples,  the  purity  of  the  used  sample  vessels  was  controlled.  The
randomly chosen sample vessels were filled with deionized water and the purity of the sample
vessels was controlled after three days by measuring conductivity, NNH4 and PPO4. According to
the test results all used vessels fulfilled the purity requirements.
The samples were delivered to the participants on 10 February 2015. The samples arrived to the
participants mainly on the following day. Participant 16 received the samples on 12 February
2015. Due to postal difficulties, the samples were reposted to the participant 32 and they arrived
on 17 February 2015. This was taken into account in the assessment of participant’s results.
The temperature control sample was place into the sample package and the temperature was
requested to be measure immediately after opening the package. The temperature of control
sample was mainly ≤ 11 °C, while for participants 2, 3, 4, 12, 16, 25, 26, 30 and 25 it was at the
highest 15.2 °C. Additionally, for some participants a temperature logger was included within
the sample packages. The loggers were returned to the provider and data evaluated. From the
temperature logger data it was noticed that it is crucial to measure the temperature of the control
sample rather soon after the sample package has arrived, especially when the package is not
stored  in  refrigerator  after  the  arrival.  The  warming of  samples  was  taken  into  account  in  the
evaluation of results.
The samples were requested to be measured as follows:
a-chlorophyll 12 February 2015
conductivity, pH 12 February 2015
NNH4, NNO2+NO3, PPO4 12 February 2015
colour, turbidity 12 February 2015
Ntot, Ptot latest on 23 February 2015
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The results were requested to be reported latest on 25 February 2015. The participants
delivered the results mainly on time. The preliminary results were delivered to the participants
via email on 4 March 2015.
2.4 Homogeneity and stability studies
The  homogeneity  of  the  samples  was  tested  by  measuring  pH, a-chlorophyll, NNH4,  Ntot,  Ptot
and turbidity. More detailed information of homogeneity studies is shown in Appendix 3.
According to the homogeneity test results, all samples were considered homogenous.
The stability of the samples was carried out by measuring a-chlorophyll, NNH4,  pH  and  PPO4
from the samples stored at the room temperature for one day. The measurement values were
checked against the results of the samples stored at 4 °C. According to the test all samples were
considered as stable.
2.5 Feedback from the proficiency test
The feedback from the proficiency test is shown in Appendix 5. The comments from the
participants mainly dealt with their reporting errors with the samples. The comments from the
provider are mainly focused to the lacking conversancy to the given information with the
samples. All the feedback is valuable and is exploited when improving the proficiency test
activities.
2.6 Processing the data
2.6.1 Pretesting the data
The normality of the data was tested by the Kolmogorov-Smirnov test. The outliers were
rejected according to the Grubbs or Hampel test before calculating the mean. The results which
differed  more  than  50  % or  5  times  from the  robust  mean were  rejected  before  the  statistical
results handling.
More information about the statistical handling of the data is available from the Guide for
participant [4].
2.6.2 Assigned values
The assigned values and their uncertainties are presented in Appendix 6. The NIST traceable
calculated concentrations were used as the assigned values for measurements of NNO2+NO3, Ntot,
PPO4,  and  Ptot in the synthetic samples. For the calculated assigned values the expanded
measurement uncertainty (k=2) was estimated using standard uncertainties associated with
individual operations involved in the preparation of the sample. The main individual source of
the uncertainty was the uncertainty of the concentration in the stock solution.
For the other samples and measurements the robust means or means (Colour-2, n<12) of the
results reported by the participants were used as the assigned value. The uncertainty of the
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assigned value was calculated using the robust standard deviation or standard deviation of the
reported results [2, 4]. After reporting the preliminary results no changes have been done for
the assigned values.
The expanded uncertainty of the calculated assigned values (Upt, k=2) was less or equal than
0.6 %. When using the robust mean or mean of the participant results as the assigned value, the
expanded uncertainties of the assigned values were mainly between 1.6 and 9.6 %, while for
colour-1 and -2 it was 19 and 22 %, respectively (Appendix 6).
2.6.3 Standard deviation for proficiency assessment and z score
The target value for the standard deviation for proficiency assessment was estimated on the
basis of the analyte concentration, the results of homogeneity and stability tests, the uncertainty
of the assigned value, and the long-term variation in the former proficiency tests. The target
value for the standard deviation for proficiency assessment (2×sp at the 95 % confidence level)
was set for pH to 0.2 pH units and to 10–35 % for the other measurements. After reporting the
preliminary results no changes have been done for the standard deviations of the proficiency
assessment values.
When using the robust mean as the assigned value, the reliability was tested according to the
criterion u /  sp ≤ 0.3, where u is the standard uncertainty of the assigned value (the expanded
uncertainty of the assigned value (Upt) divided by 2) and sp is the standard deviation for
proficiency assessment [3]. When testing the reliability of the assigned value the criterion was
mainly fulfilled and the assigned values were considered reliable.
The reliability of the target value of the standard deviation and the corresponding z score was
estimated by comparing the deviation for proficiency assessment (sp) with the robust standard
deviation of the reported results (srob) [3]. The criterion srob / sp < 1.2 was mainly fulfilled.
In  the  following  cases,  the  criterion  for  the  reliability  of  the  assigned  value1 and for the
reliability of the target value for the deviation2 was not met and, therefore, the evaluation of the




B2S Colour-11,2, Colour-21,2, Turbidity1,2
B2P P-PO41,2
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3 Results and conclusions
3.1 Results
The terms used in the result tables are shown in Appendix 7. The results and the performance
of each participant are presented in Appendix 8 and the summary of the results in Table 1. The
results with their expanded uncertainties (k=2) are presented in Appendix 9. The summary of
the z scores is shown in Appendix 10 and z scores in the ascending order in Appendix 11.
Table 1. The summary of the results in the proficiency test 02/2015.
Analyte Sample Unit Assigned value Mean Rob. mean Median SD rob SD rob % 2*sp % n (all) Acc z %
a-chlorophyll A1K abs/cm 0.087 0.087 0.087 0.087 0.002 2.8 10 21 90
B2K µg/l 9.05 9.13 9.05 9.56 1.52 16.7 30 21 71
N3K µg/l 19.3 19.3 19.3 19.3 1.0 5.2 20 20 90
Colour-1 A1V mg/l, Pt 40 40 40 40 5 11.3 15 19 84
B2S mg/l, Pt 11 11 11 10 3 28.7 35 15 60
N3S mg/l, Pt 33 33 33 30 4 11.6 25 20 100
Colour-2 A1V mg/l, Pt 43 43 43 43 3 6.0 15 10 100
B2S mg/l, Pt 12 12 11 11 3 27.2 35 7 71
N3S mg/l, Pt 31 31 32 31 4 12.3 25 10 80
Conductivity 25 A1J mS/m 9.63 9.64 9.63 9.61 0.17 1.8 5 32 88
B2H mS/m 934 933 934 934 9 1.0 5 25 84
N3H mS/m 15.1 15.0 15.1 15.0 0.4 2.4 5 29 79
N-NH4 A1N µg/l 27.2 27.3 27.2 27.6 2.0 7.3 15 31 83
B2N µg/l 23.2 23.2 23.2 22.8 3.2 13.9 20 24 88
N3N µg/l 76.6 76.7 76.6 77.2 5.7 7.5 15 27 96
N-NO2+NO3 A1N µg/l 113 114 114 114 3 3.1 8 26 96
B2N µg/l 199 199 199 198 11 5.8 10 22 95
N3N µg/l 405 405 405 406 16 3.9 8 22 100
Ntot A1N µg/l 237 227 228 227 15 6.4 15 27 96
B2N µg/l 469 468 469 473 31 6.7 15 23 100
N3N µg/l 815 814 815 829 54 6.6 10 23 96
pH A1H 5.53 5.54 5.53 5.55 0.04 0.8 3.6 32 94
B2H 7.90 7.90 7.89 7.91 0.09 1.1 2.5 25 96
N3H 7.84 7.83 7.84 7.86 0.08 1.0 2.6 29 97
P-PO4 A1P µg/l 10.9 10.3 10.4 10.2 0.7 6.8 10 26 81
B2P µg/l 22.4 22.7 22.4 22.8 1.4 6.5 10 22 86
N3P µg/l 27.2 27.4 27.2 27.6 1.6 5.8 10 22 86
Ptot A1P µg/l 10.9 10.9 10.8 10.8 1.1 10.2 15 29 86
B2P µg/l 28.1 28.2 28.1 28.5 2.3 8.3 15 24 92
N3P µg/l 34.4 34.3 34.4 34.4 1.5 4.5 10 25 92
Turbidity A1S FNU 4.78 4.76 4.78 4.91 0.57 12.0 20 27 85
B2S FNU 1.4 1.35 1.35 1.36 0.20 14.8 20 20 75
N3S FNU 2.43 2.43 2.43 2.43 0.18 7.4 15 28 96
Rob. mean: the robust mean, SD rob: the robust standard deviation, SD rob %: the robust standard deviation as percent, 2*sp %:
the total standard deviation for proficiency assessment at the 95 % confidence level, Acc z %: the results (%), where ïzï £ 2,
n(all): the total number of the participants.
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The robust standard deviations of the colour results varied from 6 to 29 % (Table 1).The robust
standard deviations for conductivity, pH and a-chlorophyll and NNO2+NO3 in the synthetic
sample  were  below  3,5  %  (Table  1).The  robust  standard  deviation  was  lower  than  10  %  for
67 % of the reported results and lower than 20 % for 97 % of the results (Table 1). The robust
standard deviations were approximately in the same range as in the previous similar proficiency
test Proftest SYKE 02/2013 [5]. For the colour measurements the robust standard deviation was
somewhat lower than in the previous similar proficiency test [5].
3.2 Analytical methods
The participants were allowed to use different analytical methods for the measurements in the
PT.  The  statistical  comparison  of  the  analytical  methods  was  possible  for  the  data  where  the
number of the results was ≥ 5. The significant differences between the methods are presented in
Appendix 12. The used analytical methods and results of the participants grouped by methods
are shown in more detail in Appendix 13.
Colour
Colour determination was grouped to two groups: visual method using a comparator (Colour-1)
and spectrophotometric method (Colour-2). Depending on the sample 13 or 18 participants
used visual method and 6 or 9 participants spectrophotometric method. One participant used an
unspecified other method. Based on visual comparison between comparator and
spectrophotometric methods no difference between the methods was observed (Appendix 13).
Conductivity
Most participants measured conductivity using the standard method EN 27888. Only two
participants used other method. Statistical comparison between the methods was not possible
due to low number of the results. Based on the visual evaluation no difference between the
methods was observed (Appendix 13).
Ammonium nitrogen
Most participants (44 %) determined ammonium nitrogen using the standard method SFS 3032
(manual indophenol blue spectrophotometric method) and 25 % of the participants used the
corresponding automatic standard method EN ISO 11732. Depending on the sample 2 or 3
participants used the spectrophotometric salicylate method modified for Aquachem technique
and 5-6 participants used some other method. In the statistical comparison between the methods
no statistically significant differences were observed.
Nitrate + nitrite nitrogen
Nitrate + nitrite nitrogen was determined using several methods. Most participants (76 %) used
the standard method EN ISO 13395. The standard method EN ISO 10304 and the sulfanilamide
spectrophotometric method after hydrazine or Cd/Cu reduction modified for Aquachem
technique were used by 1-2 participants depending the sample. Depending on the sample some
other methods were used by 2 or 3 participants. The other used methods were for example
colorimeter vanadium-chloride method with Aquachem technique or ISO 7150 (Hach Lange
tube method). The statistical comparison between the methods was not carried out due to low
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number of results. Based on the visual evaluation no difference between the methods was
observed (Appendix 13).
Total nitrogen
Most participants (78 %) determined total nitrogen according to the standard method EN ISO
11905. Depending on the sample 5 or 6 participants used other methods (Appendix 13). The
other used methods were for example SFS-EN ISO 13395 with SFS 3031 (withdrawn), tube
method (Merck, Spectroquant), SFS-EN 12260 or ISO 29441. In the statistical or visual method
comparison no significant difference between the methods was observed.
Phosphate phosphorus
About 47 % of the participants determined phosphate phosphorus using the standard method
EN 15681. The withdrawn Finnish standard method 3036 was used by 26 % of the participants.
The standard method EN ISO 6878 (manual spectrophotometric method) was used by 1-3
participants depending on the sample. The ammonium molybdate spectrophotometric method
modified for Aquachem technique was used by 2-4 participants depending on the sample. One
participant used some other method (Appendix 13). In the statistical and visual method
comparison no significant difference was observed between the methods.
Total phosphorus
About 38 % of the participants determined total phosphorus using the standard method EN ISO
15681. The withdrawn standard method SFS 3026 was used by 14 % of the participants. The
manual standard method EN ISO 6878 was used by 1-3 participants depending on the sample.
Ammonium molybdate method modified for Aquachem technique was used by 1-2 participants
depending on the sample (Appendix 13). Other methods (e.g. SFS-EN ISO 11885) were used
by 1-4 participants. In the statistical comparison between the methods no statistically
significant differences were observed.
pH
About 49 % of the participants measured pH using universal electrode and 45 % of the
participants used an electrode for low ionic waters. Other electrodes (e.g. glass electrode and
tris-electrode) were used by two or three participants (Appendix 13). In the statistical method
comparison significant difference was observed between the electrode for low ionic waters and
universal electrode (Appendix 12). However, the noticed difference is within the typical
measurement uncertainty for pH measurement.
Turbidity
Most participants measured turbidity with an apparatus based on diffused radiation
measurement. One participant used some other method (Appendix 13). The statistical
comparison between the methods was not possible due to low number of the results.
3.3 Uncertainties of the results
Totally 92 % of the participants reported the expanded uncertainties (k=2) for at least some of
their results (Table 2, Appendix 13). The range of the reported uncertainties varied between the
measurements and the sample types.
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Several approaches were used for estimation of measurement uncertainty (Appendix 14). The
most  used  approach  was  based  on  the  internal  quality  control  data  (Meth  4)  and  the  internal
quality  control  data  together  with  the  proficiency  test  data  (Meth  6).  At  maximum  7
participants depending on the analyte and the sample used MUkit measurement uncertainty
software for the estimation of their uncertainties. The free software is available in the webpage:
www.syke.fi/envical/en. Generally, the used approach for estimation of measurement
uncertainty did not make definite impact on the uncertainty estimates.
In order to promote the enhancement of environmental measurements’ quality standards and
traceability, the national quality recommendations for data entered into water quality registers
have been published in Finland [6]. The recommendations for measurement uncertainties for
tested analytes in natural waters vary from 5 % to 20 % (for pH measurement 0.2 pH units, see
Table 2.). In this proficiency test some of the participants had their measurement uncertainties
within these limits, while some did not achieve them. Nevertheless, harmonization of the
estimation of uncertainties should be continued.
Table 2. The range of the expanded measurement uncertainties (k=2) reported by the
participants and recommendations for natural waters [6].
Analyte/Water type Synthetic, U% Brackish, U% River, U% The range of the expandedmeasurement uncertainties, % [6]
a-chlorophyll 10-25 10-39 10-25 20
Colour-1 12-22 15-50 15-25 20
Colour-2 10-30 10-28.5 10-20 20
Conductivity 25 2.4-15 2-15 2-15 5
N-NH4 10-59 10-28 7-30 15
N-NO2+NO3 5.9-20 5.9-20 6-20 15
Ntot 6.3-27 6.3-21 6.5-23 15
pH 1-5 1-5 1-5 0.2 pH unit
P-PO4 10-40 10-22 8-25 15
Ptot 9-62 9-38 8-25 15
Turbidity 9-33 10-33 5-33 20
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4 Evaluation of the results
The evaluation of the participants was based on the z scores, which were calculated using the
assigned and the estimated target values for the total deviation (Appendix 8). The z scores were
interpreted as follows:
In total, 89 % of the results were satisfactory when total deviation of 0.2 pH-units for pH and
for the others 5–35 % from the assigned values were accepted (Appendix 10). Altogether 89 %
of the participating laboratories used accredited analytical methods at least for a part of the
measurements  and  89  %  of  their  results  were  satisfactory.  The  summary  of  the  performance
evaluation and comparison to the previous performance is presented in Table 3. In the previous
similar  proficiency  test  2/2013  [5],  the  performance  was  satisfactory  for  85  %  of  the  all
participants. All samples passed the stability test and, thus, no estimation was needed for the
effect of increased temperature during the sample transportation. Also there is no influence of
the delayed sample delivery for the performance of the participant 32.
Table 3. Summary of the performance evaluation in the proficiency test NW 02/2015.
Analyte 2 · sp, % Satisfactoryresults, % Assessment
a-chlorophyll 10-30 84 Difficulties in measurement of the sample B2K: 71 % satisfactory results.
In the PT SYKE 2/2013 the performance was satisfactory for 92 % of the
results [5].
Colour-1 15-35 81 The evaluation for the samples A1Vand B2S is only approximate. In the
PT SYKE 2/2013 the performance was satisfactory for 85 % of the
results [5].
Colour-2 15-35 84 The evaluation for the samples A1V and B2S is only approximate. In the
PT SYKE 2/2013 the performance was satisfactory for 73 % of the
results [5].
Conductivity 25 5 84 Some difficulties in measurement of the sample N3H: 79 % satisfactory
results.In the PT SYKE 2/2013 the performance was satisfactory for 85
% of the results [5].
N-NH4 15-20 89 Better performance than in the PT SYKE 2/2013, where the performance
was satisfactory for 75 % of the results [5].
N-NO2+NO3 8-10 97 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 78 % of the results [5].
Ntot 10-15 97 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 95 % of the results [5].
pH 2.5–3.6 95 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 92 % of the results [5].
P-PO4 10 84 Better performance than in the PT SYKE 2/2013, where the performance
was satisfactory for 79 % of the results [5].
Ptot 10-15 90 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 86 % of the results [5].
Turbidity 15-20 86 Good performance. In the PT SYKE 2/2013 the performance was
satisfactory for 89 % of the results [5].
Criteria Performance
| z | £ 2 Satisfactory
2 < | z | < 3 Questionable
| z | ³ 3 Unsatisfactory
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5 Summary
Proftest  SYKE  carried  out  the  proficiency  test  (PT)  for  analysis  of a-chlorophyll, colour,
conductivity, NNH4,  NNO2+NO3,  Ntot,  PPO4,  Ptot, pH, and turbidity in natural waters in February
2015 (NW 02/2015). In total, 35 laboratories participated in the PT.
Either the theoretical concentration or the robust mean or mean of the results reported by the
participants  was  chosen  to  be  the  assigned  value  for  the  measurand.  The  uncertainty  for  the
assigned value was estimated at the 95 % confidence interval and it was generally less or equal
than 0.6 % for the calculated assigned values and for assigned values based on the robust mean
or mean it was between 1.6 – 9.6 %. For colour-1 and -2 it was 19 and 22 %, respectively.
The evaluation of the performance was based on the z scores, which were calculated using the
standard deviation for proficiency assessment at 95 % confidence level. In this proficiency test
89 % of the data was regarded to be satisfactory when the result was accepted to deviate from
the assigned value 0.2 pH-units for pH measurement and 5 to 35 % in the other determinations.
6 Summary in Finnish
Proftest SYKE järjesti luonnonvesiä analysoiville laboratorioille pätevyyskokeen helmikuussa
2015. Pätevyyskokeessa määritettiin a-klorofylli, väri, sähkönjohtavuus, NNH4,  NNO2+NO3,  Ntot,
PPO4,  Ptot, pH, ja sameus synteettisestä näytteestä sekä kahdesta vesinäytteestä. Pätevyys-
kokeessa oli yhteensä 35 osallistujaa.
Mittaussuureen vertailuarvona käytettiin laskennallista pitoisuutta tai osallistujien tulosten
robustia keskiarvoa tai keskiarvoa. Vertailuarvolle laskettiin mittausepävarmuus 95 % luotta-
musvälillä. Vertailuarvon laajennettu epävarmuus oli yhtäsuuri tai alle 0,6 % laskennallista
pitoisuutta vertailuarvona käytettäessä ja muutoin välillä 1,6 – 9,6 %. Värin määrityksissä
laajennettu epävarmuus vaihteli välillä 19 – 22 %.
Pätevyyden arviointi tehtiin z-arvon avulla ja tulosten sallittiin poiketa vertailuarvosta pH
määrityksissä 0,2 pH-yksikköä ja muilla testisuureilla 5–35 %. Koko aineistossa hyväksyttäviä
tuloksia oli 89 %.
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: Participants in the proficiency testAPPENDIX 1
Country Participants
Estonia Estonian Marine Institute University of Tartu
Marine Ecology Lab of Marine Systems Institute
Finland Ahma ympäristö Oy, Ilmajoki
Ahma Ympäristö Oy, Rovaniemi
BotniaLab Oy
HaKaLab Oy
HSY Käyttölaboratorio Pitkäkoski Helsinki
HY, Helsingin yliopisto, Lammin biologinen asema
HY, Tvärminnen eläintieteellinen asema, Hanko
KCL Kymen Laboratorio Oy
Kokemäenjoen vesistön vesiensuojeluyhdistys ry, Pori
Kokemäenjoen vesistön vesiensuojeluyhdistys ry, Tampere
Lounais-Suomen vesi- ja ympäristötukimus Oy, Turku
Luonnonvarakeskus Rovaniemi
Luonnonvarakeskus, Vantaan toimipaikka
Länsi-Uudenmaan vesi ja ympäristö ry, Lohja
Metropolilab Oy, Finland
Nab Labs Oy / Ambiotica Jyväskylä
Neste Oil Oyj, Tutkimus ja kehitys/Vesilaboratorio, Kulloo
Novalab Oy
Oulun seudun elintarvike- ja ympäristölaboratorio, Oulu
Ramboll Finland Oy, Ramboll Analytics, Lahti
Rauman Vesi
Saimaan Vesi- ja Ympäristötutkimus Oy, Lappeenranta
Savo-Karjalan Ympäristötutkimus Oy, Joensuu
Savo-Karjalan Ympäristötutkimus Oy, Kuopio






Yara Suomi Oy, Uusikaupunki
ÅMHM laboratoriet, Jomala, Åland
Sweden ACES, Stockholm University
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: Preparation of the samplesAPPENDIX 2




A1J ms/m - 8 KCl 9.63
B2H mS/m 937 - 934
N3H mS/m 16 - 15.1
pH
A1H pH - 5 - 6Na2HPO4 / KH2PO4 5.53
B2H pH 8.0 - 7.90
N3H pH 7.9 - 7.84
a-chlorophyll
A1K abs/cm - 0.06-0.08a-chlorophyll 2 mg / 1.6 liters ethanol 0.087
B2K µg/l - 8.6grown green algae 9.05
N3K µg/l - 14grown green algae 19.3
P-PO4
A1P µg/l - 11 KH2PO4 10.9
B2P µg/l 16.7 - 22.4
N3P µg/l 0.8 21.7 27.2
Ptot A1P µg/l 0 11 KH2PO4 10.9B2P µg/l 23 - 28.1
N3P µg/l 11.5 21.7 34.4
Turbidity
A1S FNU - 5.3Hach Formazin turbidity standard 4.78
B2S FNU 0.7 1.3 1.4
N3S FNU 1.3 2 2.43
Colour-1
Colour-2
A1V mg/l Pt - 40Platinum cobalt colour standard (Hazen) 40/43
B2S mg/l Pt 15 - 11/12
N3S mg/l Pt 30 - 33/31
N-NO2+NO3
A1N µg/l - 113NaNO3 113
B2N µg/l 148 - 199
N3N µg/l 337 - 405
N-NH4 A1N µg/l - 26 NH4Cl 27.2B2N µg/l 32 - 23.2
N3N µg/l - 52 76.6
Ntot
A1N µg/l - 113 NaNO3. 26 NH4Cl, 98 Na2EDTA 237
B2N µg/l 439 - 469
N3N µg/l 805 52 NaNO3 815
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: Homogeneity of the samplesAPPENDIX 3
The homogeneity was checked for the selected samples (7-9) and test items as duplicate
measurements.
Criteria for homogeneity:
 sa/sp<0.5 and sbb2<c, where
sp % = standard deviation for proficiency assessment
sa = analytical deviation, standard deviation of the results within sub samples
sbb = between-sample deviation, standard deviation of the results between sub samples
c = F1 x sall2 + F2 x sa2, where
 sall2 = (0.3 x sp)2,
F1 and F2 are constant of F distribution derived from the standard statistical tables for the tested
number of samples [3].
Analyte/Sample Concentrationµg/l or FNU sp,% sp sa sa/sp sa/sp<0,5? sbb sbb
2 c sbb2<c?
pH/B2H 7.99 1.25 0.10 0.007 0.07 Yes 0.006 0.00004 0.002 Yes
pH/N3H 7.88 1.3 0.10 0.006 0.06 Yes 0.006 0.00003 0.002 Yes
a-chrophyll/B2K 9.13 15 1.37 0.50 0.37 Yes 0.25 0.06 0.61 Yes
a-chrophyll /N3K 19.23 10 1.92 0.94 0.49 Yes 0.58 0.34 1.62 Yes
Ptot/B2P 29.9 7.5 2.24 0.19 0.08 Yes 0.47 0.22 1.05 Yes
Ptot/N3P 35.5 5 1.77 0.21 0.12 Yes 0.12 0.02 0.63 Yes
Turbidity/B2S 1.45 10 0.14 0.02 0.11 Yes 0.005 0.00003 0.005 Yes
Turbidity/N3S 2.44 7.5 0.18 0.02 0.09 Yes 0.02 0.0004 0.006 Yes
N-NH4/B2N 24.0 10 2.40 0.26 0.11 Yes 1.22 1.48 1.13 Yes
N-NH4/N3N 85.5 7.5 6.41 0.60 0.09 Yes 2.32 5.39 7.90 Yes
Ntot/B2N 476 7.5 35.7 3.32 0.09 Yes 5.82 33.9 268 Yes
Ntot/N3N 864 5 43.2 3.09 0.07 Yes 0.91 0.82 350 Yes
Conclusion: The criteria were fulfilled for the tested analytes and the samples could be regarded as
homogenous.
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: Stability of the samplesAPPENDIX 4
The samples were delivered 10 February 2015 and they arrived to the participants mainly on the
following day. The samples were requested to be analysed as follows:
a-chlorophyll, pH, g25, NNH4, NNO2+NO3, PPO4, colour, turbidity: 12 February 2015
Ntot, Pto: before 23 February 2015
Stability of pH-, a-chlorophyll, NNH4- and PPO4-samples was tested by analyzing the samples stored at
the temperatures 4 and 20 ºC.
Criteria for stability: D < 0.3 · sp, where
D = |the difference of results measured from the samples stored at the temperatures 4 °C and 20 °C|
sp = standard deviation for proficiency assessment
a-chlorophyll













A1K 0.087 0.087 0.088 B2K 8.55 8.97 8.57 N3K 16.5 19.5 19.4
D 0.0003 0.404 0.13
0.3·sp 0.001 0.407 0.58
D <0.3 · sp YES D < 0.3 · sp YES D < 0.3 · sp YES
pH













A1H 5.55 5.56 5.56 B2H 7.92 7.98 7.99 N3H 7.85 7.85 7.89
D 0.00 0.01 0.04
0.3·sp 0.03 0.03 0.03
D <0.3 · sp YES D < 0.3 · sp YES D < 0.3 · sp NO1)
N-NH4













A1N 29. 27.3 27.3 B2N 21.4 24.6 21.3 N3N 78.7 82.9 80.7
D 0.01 3.38 2.23
0.3·sp 0.61 0.70 1.72
D <0.3 · sp YES D < 0.3 · sp NO1) D < 0.3 · sp NO1)
P-PO4













A1P 11.1 10.4 10.4 B2P 23.3 22.5 23.0 N3P 25.8 25.2 24.9
D 0.02 0.49 0.32
0.3·sp 0.16 0.34 0.41
D <0.3 · sp YES D < 0.3 · sp NO1) D < 0.3 · sp YES
1) The difference is within the analytic error
Conclusion: The criteria for stability mainly fulfilled. For NNH4 and PPO4 the noticed variation
of results are within the analytical error. Thus the samples could be regarded as
homogenous.
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: Feedback from the proficiency testAPPENDIX 5
FEEDBACK FROM THE PARTICIPANTS
Participant Comments on technical excecution Action / Proftest
31 Bottles for colour and turbidity samples had leaked. The provider will be more careful when
tightening of the sample bottles.
32 Due to postal difficulties new samples were sent to the
participant and they arrived with two days delay.
The situation was clarified with the
participant and the new samples
delivered. The delay was taken into
account in the performance evaluation.
Participant Comments to the results Action / Proftest
8 The participant informed that they reported result of
Colour-1 erroneously. The right values were:
A1V 40 mg/l Pt,
B2S 7.5 mg/l Pt and
N3S 30 mg/l Pt.
The results were outliers in the statistical
treatment, and thus it did not affect the
performance evaluation. If the results had
been reported correctly, they would have
been satisfactory.
The participant can re-calculate scores
according to the guide for participants [4].
24 The participant informed that they reported
result of a-chlorophyll erroneously.
The right values were:
A1K 0.0875 abs/cm,
B2K 10.83 µg/l and
N3K 21.66 µg/l.
The results were outliers in the statistical
treatment, and thus it did not affect the
performance evaluation. If the results had
been reported correctly, they would have
been satisfactory.
The participant can re-calculate scores
according to the guide for participants [4].
FEEDBACK TO THE PARTICIPANTS
Participant Comments
1 The participant (accredited) did not report the used methods for the test items. The participant
should follow up the instructions of the provider.
3 The participant (accredited) did not report the used method for estimation of the measurement
uncertainties. The participant should follow up the instructions of the provider.
APPENDIX 6 (1/1)
22    Proftest SYKE NW 02/15
: Evaluation of the assigned values and their uncertaintiesAPPENDIX 6
Analyte Sample Unit Assigned value Upt Upt, % Evaluation method of assigned value upt/sp
a-chlorophyll A1K abs/cm 0.087 0.001 1.6 Robust mean 0.2
B2K µg/l 9.05 0.87 9.6 Robust mean 0.3
N3K µg/l 19.3 0.6 3.0 Robust mean 0.2
Colour-1 A1V mg/l, Pt 40 3 7 Robust mean 0.5
B2S mg/l, Pt 11 2 19 Robust mean 0.5
N3S mg/l, Pt 33 3 8 Robust mean 0.3
Colour-2 A1V mg/l, Pt 43 2 4 Mean 0.2
B2S mg/l, Pt 12 3 22 Mean 0.6
N3S mg/l, Pt 31 2 6 Mean 0.2
Conductivity 25 A1J mS/m 9.63 0.08 0.8 Robust mean 0.2
B2H mS/m 934 5 1 Robust mean 0.1
N3H mS/m 15.1 0.2 1.1 Robust mean 0.2
N-NH4 A1N µg/l 27.2 0.9 3.4 Robust mean 0.2
B2N µg/l 23.2 1.7 7.2 Robust mean 0.4
N3N µg/l 76.6 2.8 3.6 Robust mean 0.2
N-NO2+NO3 A1N µg/l 113 1 0.6 Calculated value 0.1
B2N µg/l 199 6 3 Robust mean 0.3
N3N µg/l 405 9 2 Robust mean 0.3
Ntot A1N µg/l 237 1 0.3 Calculated value 0.02
B2N µg/l 469 16 4 Robust mean 0.2
N3N µg/l 815 28 3 Robust mean 0.3
pH A1H 5.53 0.02 0.4 Robust mean 0.1
B2H 7.90 0.04 0.5 Robust mean 0.2
N3H 7.84 0.04 0.5 Robust mean 0.2
P-PO4 A1P µg/l 10.9 0.03 0.3 Calculated value 0.03
B2P µg/l 22.4 0.8 3.5 Robust mean 0.4
N3P µg/l 27.2 0.8 3.1 Robust mean 0.3
Ptot A1P µg/l 10.9 0.03 0.3 Calculated value 0.02
B2P µg/l 28.1 1.2 4.3 Robust mean 0.3
N3P µg/l 34.4 0.8 2.3 Robust mean 0.2
Turbidity A1S FNU 4.78 0.29 6.0 Robust mean 0.3
B2S FNU 1.4 0.12 8.5 Robust mean 0.4
N3S FNU 2.43 0.09 3.6 Robust mean 0.2
Upt = Expanded uncertainty of the assigned value
Criterion for reliability of the assigned value upt/sp < 0.3, where
sp= target value of the standard deviation for proficiency assessment
upt = standard uncertainty of the assigned value
If upt/sp < 0.3, the assigned value is reliable and the z scores are qualified.
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: Terms in the results tablesAPPENDIX 7
Results of each participant
Analyte The tested parameter
Sample The code of the sample
z score Calculated as follows:
z = (xi - X)/sp, where
xi = the result of the individual participant
X = the reference value (the assigned value)
sp = the target value of the standard deviation for proficiency
assessment
Assigned value The reference value
2× sp % The target value of total standard deviation for proficiency assessment
(sp) at the 95 % confidence level




SD% Standard deviation, %
n (stat) Number of results in statistical processing
Summary on the z scores
S – satisfactory ( -2 £ z £ 2)
Q – questionable ( 2< z < 3), positive error, the result deviates more than 2 · sp from the assigned value
q – questionable ( -3 < z < -2), negative error, the result deviates more than 2 · sp from the assigned value
U – unsatisfactory (z ≥ 3), positive error, the result deviates more than 3 · sp from the assigned value
u – unsatisfactory (z ≤ -3), negative error, the result deviates more than 3 · sp from the assigned value
Robust analysis
The items of data are sorted into increasing order, x1, x2, xi,…,xp.
Initial values for x* and s* are calculated as:
x*  = median of xi (i = 1, 2, ....,p)
s*  = 1,483 · median of ׀xi – x*׀ (i = 1, 2, ....,p)
The mean x* and s* are updated as follows:
Calculate  φ = 1.5 · s*. A new value is then calculated for each result xi (i = 1, 2 …p):
{ x* - φ, if xi  < x*  - φ
xi* = { x* + φ,  if xi > x*  + φ,
{ xi otherwise
The new values of x* and s* are calculated from:
The robust estimates x* and s* can be derived by an iterative calculation, i.e. by updating the values of x*
and s* several times, until the process convergences [2].
pxx i /
** å=
å --= *** )1/()(134.1 2 pxxs i
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: Results of each participantAPPENDIX 8
Participant 1
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V 0,000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S 2,078 11 35 15 10 11 2.9 25.3 14
mg/l, Pt N3S 0,485 33 25 35 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0,540 9.63 5 9.50 9.61 9.64 0.1 1.5 30
mS/m B2H -0,257 934 5 928 934 933 8.0 0.9 23
mS/m N3H 2,384 15.1 5 16.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0,343 27.2 15 27.9 27.6 27.3 1.7 6.1 29
µg/l B2N -0,603 23.2 20 21.8 22.8 23.2 3.0 12.8 23
µg/l N3N 0,191 76.6 15 77.7 77.2 76.7 5.4 7.1 27
pH A1H -0,603 5.53 3.6 5.47 5.55 5.54 0.0 0.9 32
B2H -0,911 7.90 2.5 7.81 7.91 7.90 0.1 1.0 25
N3H 0,491 7.84 2.6 7.89 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -2,440 10.9 10 9.6 10.2 10.3 0.6 6.1 25
µg/l B2P 0,714 22.4 10 23.2 22.8 22.7 1.1 4.9 21
µg/l N3P 1,176 27.2 10 28.8 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1,492 10.9 15 9.7 10.8 10.9 1.0 9.6 27
µg/l B2P 1,803 28.1 15 31.9 28.5 28.2 2.2 7.9 23
µg/l N3P 2,500 34.4 10 38.7 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -0,460 4.78 20 4.56 4.91 4.76 0.5 11.1 25
FNU B2S -1,214 1.4 20 1.23 1.36 1.35 0.2 15.6 19
FNU N3S -1,427 2.43 15 2.17 2.43 2.43 0.2 6.8 27
Participant 2
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J 0.665 9.63 5 9.79 9.61 9.64 0.1 1.5 30
mS/m N3H 0.318 15.1 5 15.2 15.0 15.0 0.4 2.5 28
pH A1H 0.201 5.53 3.6 5.55 5.55 5.54 0.0 0.9 32
N3H 0.098 7.84 2.6 7.85 7.86 7.83 0.1 0.9 29
Turbidity FNU A1S 0.567 4.78 20 5.05 4.91 4.76 0.5 11.1 25
FNU N3S -0.318 2.43 15 2.37 2.43 2.43 0.2 6.8 27
Participant 3
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K 0,457 9.05 30 9.67 9.56 9.13 1.5 16.6 19
N-NH4 µg/l A1N -0,162 27.2 15 26.9 27.6 27.3 1.7 6.1 29
µg/l B2N -0,159 23.2 20 22.8 22.8 23.2 3.0 12.8 23
N-NO2+NO3 µg/l A1N -0,531 113 8 111 114 114 3.1 2.7 25
µg/l B2N 1,196 199 10 211 198 199 10.9 5.5 22
Ntot µg/l A1N -0,596 237 15 226 227 227 13.1 5.8 25
µg/l B2N 0,296 469 15 479 473 468 31.3 6.7 23
pH A1H 0,311 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
B2H -1,722 7.90 2.5 7.73 7.91 7.90 0.1 1.0 25
P-PO4 µg/l A1P -0,844 10.9 10 10.4 10.2 10.3 0.6 6.1 25
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Participant 3
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ptot µg/l A1P 4.966 10.9 15 15.0 10.8 10.9 1.0 9.6 27
µg/l B2P -1.694 28.1 15 24.5 28.5 28.2 2.2 7.9 23
Participant 4
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.207 0.087 10 0.088 0.087 0.087 0.0 1.8 20
µg/l B2K -0.317 9.05 30 8.62 9.56 9.13 1.5 16.6 19
µg/l N3K 1.295 19.3 20 21.8 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 1.667 40 15 45 40 40 4.7 11.8 18
mg/l, Pt B2S 2.078 11 35 15 10 11 2.9 25.3 14
mg/l, Pt N3S 1.697 33 25 40 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0.582 9.63 5 9.49 9.61 9.64 0.1 1.5 30
mS/m B2H 0.000 934 5 934 934 933 8.0 0.9 23
mS/m N3H -0.265 15.1 5 15.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.245 27.2 15 26.7 27.6 27.3 1.7 6.1 29
µg/l B2N -1.121 23.2 20 20.6 22.8 23.2 3.0 12.8 23
µg/l N3N 0.104 76.6 15 77.2 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.664 113 8 110 114 114 3.1 2.7 25
µg/l B2N -0.503 199 10 194 198 199 10.9 5.5 22
µg/l N3N -0.679 405 8 394 406 405 14.6 3.6 22
Ntot µg/l A1N -0.619 237 15 226 227 227 13.1 5.8 25
µg/l B2N -0.796 469 15 441 473 468 31.3 6.7 23
µg/l N3N 0.344 815 10 829 829 814 47.8 5.9 23
pH A1H -0.301 5.53 3.6 5.50 5.55 5.54 0.0 0.9 32
B2H -0.709 7.90 2.5 7.83 7.91 7.90 0.1 1.0 25
N3H -0.785 7.84 2.6 7.76 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.706 10.9 10 10.0 10.2 10.3 0.6 6.1 25
µg/l B2P -1.696 22.4 10 20.5 22.8 22.7 1.1 4.9 21
µg/l N3P -1.176 27.2 10 25.6 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 2.813 10.9 15 13.2 10.8 10.9 1.0 9.6 27
µg/l B2P 0.807 28.1 15 29.8 28.5 28.2 2.2 7.9 23
µg/l N3P 0.233 34.4 10 34.8 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -2.113 4.78 20 3.77 4.91 4.76 0.5 11.1 25
FNU B2S -3.214 1.4 20 0.95 1.36 1.35 0.2 15.6 19
FNU N3S -1.317 2.43 15 2.19 2.43 2.43 0.2 6.8 27
Participant 5
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.138 0.087 10 0.088 0.087 0.087 0.0 1.8 20
µg/l B2K 0.538 9.05 30 9.78 9.56 9.13 1.5 16.6 19
µg/l N3K 0.104 19.3 20 19.5 19.3 19.3 1.0 5.3 18
Colour-2 mg/l, Pt A1V 1.550 43 15 48 43 43 2.4 5.6 10
mg/l, Pt B2S 2.857 12 35 18 11 12 3.3 28.8 7
mg/l, Pt N3S 3.097 31 25 43 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J 0.831 9.63 5 9.83 9.61 9.64 0.1 1.5 30
mS/m B2H -0.771 934 5 916 934 933 8.0 0.9 23
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Participant 5
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N 0.147 27.2 15 27.5 27.6 27.3 1.7 6.1 29
µg/l B2N 0.000 23.2 20 23.2 22.8 23.2 3.0 12.8 23
µg/l N3N -0.679 76.6 15 72.7 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.000 113 8 113 114 114 3.1 2.7 25
µg/l B2N 0.905 199 10 208 198 199 10.9 5.5 22
µg/l N3N 0.309 405 8 410 406 405 14.6 3.6 22
Ntot µg/l A1N -0.506 237 15 228 227 227 13.1 5.8 25
µg/l B2N -0.199 469 15 462 473 468 31.3 6.7 23
µg/l N3N 0.564 815 10 838 829 814 47.8 5.9 23
pH A1H -2.210 5.53 3.6 5.31 5.55 5.54 0.0 0.9 32
B2H -2.937 7.90 2.5 7.61 7.91 7.90 0.1 1.0 25
N3H -1.766 7.84 2.6 7.66 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -0.367 10.9 10 10.7 10.2 10.3 0.6 6.1 25
µg/l B2P 0.446 22.4 10 22.9 22.8 22.7 1.1 4.9 21
µg/l N3P 0.809 27.2 10 28.3 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1.957 10.9 15 9.3 10.8 10.9 1.0 9.6 27
µg/l B2P 0.664 28.1 15 29.5 28.5 28.2 2.2 7.9 23
µg/l N3P -0.640 34.4 10 33.3 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -0.690 4.78 20 4.45 4.91 4.76 0.5 11.1 25
FNU B2S -1.500 1.4 20 1.19 1.36 1.35 0.2 15.6 19
FNU N3S -1.536 2.43 15 2.15 2.43 2.43 0.2 6.8 27
Participant 6
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.621 0.087 10 0.084 0.087 0.087 0.0 1.8 20
µg/l B2K 2.247 9.05 30 12.10 9.56 9.13 1.5 16.6 19
µg/l N3K -0.259 19.3 20 18.8 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S 0.485 33 25 35 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0.249 9.63 5 9.57 9.61 9.64 0.1 1.5 30
mS/m B2H -0.214 934 5 929 934 933 8.0 0.9 23
mS/m N3H -2.649 15.1 5 14.1 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.686 27.2 15 28.6 27.6 27.3 1.7 6.1 29
µg/l B2N -0.216 23.2 20 22.7 22.8 23.2 3.0 12.8 23
µg/l N3N -0.052 76.6 15 76.3 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.221 113 8 114 114 114 3.1 2.7 25
µg/l B2N -1.608 199 10 183 198 199 10.9 5.5 22
µg/l N3N 0.309 405 8 410 406 405 14.6 3.6 22
Ntot µg/l A1N -1.350 237 15 213 227 227 13.1 5.8 25
µg/l B2N -0.512 469 15 451 473 468 31.3 6.7 23
µg/l N3N -0.785 815 10 783 829 814 47.8 5.9 23
pH A1H 1.206 5.53 3.6 5.65 5.55 5.54 0.0 0.9 32
B2H 0.000 7.90 2.5 7.90 7.91 7.90 0.1 1.0 25
N3H -1.079 7.84 2.6 7.73 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.853 10.9 10 9.9 10.2 10.3 0.6 6.1 25
µg/l B2P 0.357 22.4 10 22.8 22.8 22.7 1.1 4.9 21
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Participant 6
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ptot µg/l A1P -0.122 10.9 15 10.8 10.8 10.9 1.0 9.6 27
µg/l B2P 0.807 28.1 15 29.8 28.5 28.2 2.2 7.9 23
µg/l N3P 0.465 34.4 10 35.2 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -2.050 4.78 20 3.80 4.91 4.76 0.5 11.1 25
FNU B2S -0.500 1.4 20 1.33 1.36 1.35 0.2 15.6 19
FNU N3S -0.988 2.43 15 2.25 2.43 2.43 0.2 6.8 27
Participant 7
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -4.368 0.087 10 0.068 0.087 0.087 0.0 1.8 20
µg/l B2K -2.136 9.05 30 6.15 9.56 9.13 1.5 16.6 19
µg/l N3K -3.181 19.3 20 13.2 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V -1.667 40 15 35 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S 1.697 33 25 40 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0.316 9.63 5 9.55 9.61 9.64 0.1 1.5 30
mS/m B2H 0.471 934 5 945 934 933 8.0 0.9 23
mS/m N3H -0.715 15.1 5 14.8 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.049 27.2 15 27.1 27.6 27.3 1.7 6.1 29
µg/l B2N -0.345 23.2 20 22.4 22.8 23.2 3.0 12.8 23
µg/l N3N -0.191 76.6 15 75.5 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.442 113 8 115 114 114 3.1 2.7 25
µg/l B2N 0.402 199 10 203 198 199 10.9 5.5 22
µg/l N3N 1.111 405 8 423 406 405 14.6 3.6 22
Ntot µg/l A1N -0.563 237 15 227 227 227 13.1 5.8 25
µg/l B2N 0.114 469 15 473 473 468 31.3 6.7 23
µg/l N3N 0.196 815 10 823 829 814 47.8 5.9 23
pH A1H 0.301 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
B2H -0.101 7.90 2.5 7.89 7.91 7.90 0.1 1.0 25
N3H 0.294 7.84 2.6 7.87 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -0.367 10.9 10 10.7 10.2 10.3 0.6 6.1 25
µg/l B2P 1.964 22.4 10 24.6 22.8 22.7 1.1 4.9 21
µg/l N3P 0.735 27.2 10 28.2 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 1.957 10.9 15 12.5 10.8 10.9 1.0 9.6 27
µg/l B2P 2.325 28.1 15 33.0 28.5 28.2 2.2 7.9 23
µg/l N3P 1.279 34.4 10 36.6 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.879 4.78 20 5.20 4.91 4.76 0.5 11.1 25
FNU B2S 3.000 1.4 20 1.82 1.36 1.35 0.2 15.6 19
FNU N3S 1.920 2.43 15 2.78 2.43 2.43 0.2 6.8 27
Participant 8
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.368 0.087 10 0.085 0.087 0.087 0.0 1.8 20
µg/l B2K -2.350 9.05 30 5.86 9.56 9.13 1.5 16.6 19
µg/l N3K 0.150 19.3 20 19.6 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V -10.833 40 15 8 40 40 4.7 11.8 18
mg/l, Pt B2S 9.870 11 35 30 10 11 2.9 25.3 14
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Participant 8
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J 0.960 9.63 5 9.86 9.61 9.64 0.1 1.5 30
mS/m B2H 0.417 934 5 944 934 933 8.0 0.9 23
mS/m N3H 0.636 15.1 5 15.3 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.294 27.2 15 27.8 27.6 27.3 1.7 6.1 29
µg/l B2N 1.095 23.2 20 25.7 22.8 23.2 3.0 12.8 23
µg/l N3N 0.820 76.6 15 81.3 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.442 113 8 111 114 114 3.1 2.7 25
µg/l B2N 1.407 199 10 213 198 199 10.9 5.5 22
µg/l N3N -0.988 405 8 389 406 405 14.6 3.6 22
Ntot µg/l A1N -0.563 237 15 227 227 227 13.1 5.8 25
µg/l B2N 1.052 469 15 506 473 468 31.3 6.7 23
µg/l N3N -0.294 815 10 803 829 814 47.8 5.9 23
pH A1H -0.050 5.53 3.6 5.53 5.55 5.54 0.0 0.9 32
B2H 0.000 7.90 2.5 7.90 7.91 7.90 0.1 1.0 25
N3H -0.589 7.84 2.6 7.78 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -0.183 10.9 10 10.8 10.2 10.3 0.6 6.1 25
µg/l B2P 0.357 22.4 10 22.8 22.8 22.7 1.1 4.9 21
µg/l N3P 0.221 27.2 10 27.5 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -0.245 10.9 15 10.7 10.8 10.9 1.0 9.6 27
µg/l B2P 0.807 28.1 15 29.8 28.5 28.2 2.2 7.9 23
µg/l N3P 0.000 34.4 10 34.4 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 1.464 4.78 20 5.48 4.91 4.76 0.5 11.1 25
FNU B2S 0.571 1.4 20 1.48 1.36 1.35 0.2 15.6 19
FNU N3S 1.372 2.43 15 2.68 2.43 2.43 0.2 6.8 27
Participant 9
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.000 0.087 10 0.087 0.087 0.087 0.0 1.8 20
µg/l B2K 0.179 9.05 30 9.29 9.56 9.13 1.5 16.6 19
µg/l N3K -0.560 19.3 20 18.2 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 1.667 40 15 45 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S 0.485 33 25 35 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 0.021 9.63 5 9.64 9.61 9.64 0.1 1.5 30
mS/m B2H 0.163 934 5 938 934 933 8.0 0.9 23
mS/m N3H 0.106 15.1 5 15.1 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.235 27.2 15 27.7 27.6 27.3 1.7 6.1 29
µg/l B2N 0.478 23.2 20 24.3 22.8 23.2 3.0 12.8 23
µg/l N3N 0.172 76.6 15 77.6 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.106 113 8 113 114 114 3.1 2.7 25
µg/l B2N -1.922 199 10 180 198 199 10.9 5.5 22
µg/l N3N -1.052 405 8 388 406 405 14.6 3.6 22
Ntot µg/l A1N -1.171 237 15 216 227 227 13.1 5.8 25
µg/l B2N -1.728 469 15 408 473 468 31.3 6.7 23
µg/l N3N -0.923 815 10 777 829 814 47.8 5.9 23
pH A1H 0.201 5.53 3.6 5.55 5.55 5.54 0.0 0.9 32
B2H -0.203 7.90 2.5 7.88 7.91 7.90 0.1 1.0 25
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Participant 9
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P -0.367 10.9 10 10.7 10.2 10.3 0.6 6.1 25
µg/l B2P -2.679 22.4 10 19.4 22.8 22.7 1.1 4.9 21
µg/l N3P 0.368 27.2 10 27.7 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 0.367 10.9 15 11.2 10.8 10.9 1.0 9.6 27
µg/l B2P -0.854 28.1 15 26.3 28.5 28.2 2.2 7.9 23
µg/l N3P 0.174 34.4 10 34.7 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -7.155 4.78 20 1.36 4.91 4.76 0.5 11.1 25
FNU B2S 6.643 1.4 20 2.33 1.36 1.35 0.2 15.6 19
FNU N3S 13.992 2.43 15 4.98 2.43 2.43 0.2 6.8 27
Participant 10
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.759 0.087 10 0.084 0.087 0.087 0.0 1.8 20
µg/l B2K 0.479 9.05 30 9.70 9.56 9.13 1.5 16.6 19
µg/l N3K 0.000 19.3 20 19.3 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S -1.818 11 35 8 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Colour-2 mg/l, Pt A1V -0.310 43 15 42 43 43 2.4 5.6 10
mg/l, Pt B2S -2.143 12 35 8 11 12 3.3 28.8 7
mg/l, Pt N3S -0.774 31 25 28 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.374 9.63 5 9.54 9.61 9.64 0.1 1.5 30
mS/m B2H -39.600 934 5 9 934 933 8.0 0.9 23
mS/m N3H -0.530 15.1 5 14.9 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -4.020 27.2 15 19.0 27.6 27.3 1.7 6.1 29
µg/l B2N 1.724 23.2 20 27.2 22.8 23.2 3.0 12.8 23
µg/l N3N 1.532 76.6 15 85.4 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.664 113 8 116 114 114 3.1 2.7 25
µg/l B2N -0.603 199 10 193 198 199 10.9 5.5 22
µg/l N3N -1.173 405 8 386 406 405 14.6 3.6 22
Ntot µg/l A1N -0.113 237 15 235 227 227 13.1 5.8 25
µg/l B2N 0.114 469 15 473 473 468 31.3 6.7 23
µg/l N3N 0.785 815 10 847 829 814 47.8 5.9 23
pH A1H 0.402 5.53 3.6 5.57 5.55 5.54 0.0 0.9 32
B2H 0.304 7.90 2.5 7.93 7.91 7.90 0.1 1.0 25
N3H 0.196 7.84 2.6 7.86 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.468 10.9 10 10.1 10.2 10.3 0.6 6.1 25
µg/l B2P -2.321 22.4 10 19.8 22.8 22.7 1.1 4.9 21
µg/l N3P -8.015 27.2 10 16.3 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1.394 10.9 15 9.8 10.8 10.9 1.0 9.6 27
µg/l B2P -1.566 28.1 15 24.8 28.5 28.2 2.2 7.9 23
µg/l N3P -5.058 34.4 10 25.7 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -1.088 4.78 20 4.26 4.91 4.76 0.5 11.1 25
FNU B2S 0.571 1.4 20 1.48 1.36 1.35 0.2 15.6 19
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Participant 11
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -2.000 0.087 10 0.078 0.087 0.087 0.0 1.8 20
µg/l B2K 0.567 9.05 30 9.82 9.56 9.13 1.5 16.6 19
µg/l N3K -0.052 19.3 20 19.2 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S 0.485 33 25 35 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 0.291 9.63 5 9.70 9.61 9.64 0.1 1.5 30
mS/m B2H -0.128 934 5 931 934 933 8.0 0.9 23
mS/m N3H 1.060 15.1 5 15.5 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 2.794 27.2 15 32.9 27.6 27.3 1.7 6.1 29
µg/l B2N 1.940 23.2 20 27.7 22.8 23.2 3.0 12.8 23
µg/l N3N 1.410 76.6 15 84.7 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.221 113 8 114 114 114 3.1 2.7 25
µg/l B2N 2.412 199 10 223 198 199 10.9 5.5 22
µg/l N3N 1.914 405 8 436 406 405 14.6 3.6 22
Ntot µg/l A1N -0.506 237 15 228 227 227 13.1 5.8 25
µg/l B2N 0.739 469 15 495 473 468 31.3 6.7 23
µg/l N3N 0.761 815 10 846 829 814 47.8 5.9 23
pH A1H -0.402 5.53 3.6 5.49 5.55 5.54 0.0 0.9 32
B2H 1.215 7.90 2.5 8.02 7.91 7.90 0.1 1.0 25
N3H 0.589 7.84 2.6 7.90 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P 1.284 10.9 10 11.6 10.2 10.3 0.6 6.1 25
µg/l B2P 1.875 22.4 10 24.5 22.8 22.7 1.1 4.9 21
µg/l N3P -0.294 27.2 10 26.8 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 1.101 10.9 15 11.8 10.8 10.9 1.0 9.6 27
µg/l B2P 0.996 28.1 15 30.2 28.5 28.2 2.2 7.9 23
µg/l N3P 0.116 34.4 10 34.6 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.251 4.78 20 4.90 4.91 4.76 0.5 11.1 25
FNU B2S -0.571 1.4 20 1.32 1.36 1.35 0.2 15.6 19
FNU N3S -0.713 2.43 15 2.30 2.43 2.43 0.2 6.8 27
Participant 12
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.230 0.087 10 0.088 0.087 0.087 0.0 1.8 20
µg/l B2K -2.880 9.05 30 5.14 9.56 9.13 1.5 16.6 19
Conductivity 25 mS/m A1J 8.183 9.63 5 11.60 9.61 9.64 0.1 1.5 30
mS/m B2H 0.214 934 5 939 934 933 8.0 0.9 23
N-NH4 µg/l A1N 0.490 27.2 15 28.2 27.6 27.3 1.7 6.1 29
µg/l B2N 0.560 23.2 20 24.5 22.8 23.2 3.0 12.8 23
N-NO2+NO3 µg/l A1N 0.164 113 8 114 114 114 3.1 2.7 25
µg/l B2N -0.740 199 10 192 198 199 10.9 5.5 22
Ntot µg/l A1N -1.225 237 15 215 227 227 13.1 5.8 25
µg/l B2N -1.440 469 15 418 473 468 31.3 6.7 23
pH A1H -0.703 5.53 3.6 5.46 5.55 5.54 0.0 0.9 32
B2H -0.304 7.90 2.5 7.87 7.91 7.90 0.1 1.0 25
P-PO4 µg/l A1P -0.220 10.9 10 10.8 10.2 10.3 0.6 6.1 25
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Participant 12
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Ptot µg/l A1P 17.321 10.9 15 25.1 10.8 10.9 1.0 9.6 27
µg/l B2P 10.026 28.1 15 49.2 28.5 28.2 2.2 7.9 23
Participant 13
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.092 0.087 10 0.087 0.087 0.087 0.0 1.8 20
µg/l B2K -0.552 9.05 30 8.30 9.56 9.13 1.5 16.6 19
µg/l N3K -0.052 19.3 20 19.2 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 1.667 40 15 45 40 40 4.7 11.8 18
mg/l, Pt B2S 2.078 11 35 15 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0.582 9.63 5 9.49 9.61 9.64 0.1 1.5 30
mS/m B2H 3.084 934 5 1006 934 933 8.0 0.9 23
mS/m N3H -0.530 15.1 5 14.9 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.294 27.2 15 27.8 27.6 27.3 1.7 6.1 29
µg/l B2N -1.509 23.2 20 19.7 22.8 23.2 3.0 12.8 23
µg/l N3N -0.261 76.6 15 75.1 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.885 113 8 109 114 114 3.1 2.7 25
µg/l B2N -0.503 199 10 194 198 199 10.9 5.5 22
µg/l N3N -1.481 405 8 381 406 405 14.6 3.6 22
Ntot µg/l A1N -0.338 237 15 231 227 227 13.1 5.8 25
µg/l B2N 0.171 469 15 475 473 468 31.3 6.7 23
µg/l N3N 0.491 815 10 835 829 814 47.8 5.9 23
pH A1H 0.100 5.53 3.6 5.54 5.55 5.54 0.0 0.9 32
N3H -0.785 7.84 2.6 7.76 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -2.569 10.9 10 9.5 10.2 10.3 0.6 6.1 25
µg/l B2P -0.357 22.4 10 22.0 22.8 22.7 1.1 4.9 21
µg/l N3P -0.221 27.2 10 26.9 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1.223 10.9 15 9.9 10.8 10.9 1.0 9.6 27
µg/l B2P -1.091 28.1 15 25.8 28.5 28.2 2.2 7.9 23
µg/l N3P -1.105 34.4 10 32.5 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -0.021 4.78 20 4.77 4.91 4.76 0.5 11.1 25
FNU B2S -2.929 1.4 20 0.99 1.36 1.35 0.2 15.6 19
FNU N3S -0.439 2.43 15 2.35 2.43 2.43 0.2 6.8 27
Participant 14
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.000 0.087 10 0.087 0.087 0.087 0.0 1.8 20
µg/l B2K -1.341 9.05 30 7.23 9.56 9.13 1.5 16.6 19
µg/l N3K -0.824 19.3 20 17.7 19.3 19.3 1.0 5.3 18
Participant 15
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.460 0.087 10 0.089 0.087 0.087 0.0 1.8 20
µg/l B2K 1.112 9.05 30 10.56 9.56 9.13 1.5 16.6 19
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Participant 15
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V -1.667 40 15 35 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J -0.374 9.63 5 9.54 9.61 9.64 0.1 1.5 30
mS/m B2H -0.428 934 5 924 934 933 8.0 0.9 23
mS/m N3H -1.377 15.1 5 14.6 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.539 27.2 15 26.1 27.6 27.3 1.7 6.1 29
µg/l B2N -0.129 23.2 20 22.9 22.8 23.2 3.0 12.8 23
µg/l N3N -1.358 76.6 15 68.8 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.442 113 8 115 114 114 3.1 2.7 25
µg/l B2N 0.201 199 10 201 198 199 10.9 5.5 22
µg/l N3N 0.000 405 8 405 406 405 14.6 3.6 22
Ntot µg/l A1N 0.056 237 15 238 227 227 13.1 5.8 25
µg/l B2N 0.000 469 15 469 473 468 31.3 6.7 23
µg/l N3N 1.497 815 10 876 829 814 47.8 5.9 23
pH A1H 0.100 5.53 3.6 5.54 5.55 5.54 0.0 0.9 32
B2H -0.101 7.90 2.5 7.89 7.91 7.90 0.1 1.0 25
N3H 0.000 7.84 2.6 7.84 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -2.385 10.9 10 9.6 10.2 10.3 0.6 6.1 25
µg/l N3P 1.544 27.2 10 29.3 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -0.612 10.9 15 10.4 10.8 10.9 1.0 9.6 27
µg/l N3P -0.349 34.4 10 33.8 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 1.025 4.78 20 5.27 4.91 4.76 0.5 11.1 25
FNU B2S 1.714 1.4 20 1.64 1.36 1.35 0.2 15.6 19
FNU N3S 0.933 2.43 15 2.60 2.43 2.43 0.2 6.8 27
Participant 16
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.529 0.087 10 0.089 0.087 0.087 0.0 1.8 20
µg/l B2K 0.641 9.05 30 9.92 9.56 9.13 1.5 16.6 19
µg/l N3K -0.259 19.3 20 18.8 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V -3.333 40 15 30 40 40 4.7 11.8 18
mg/l, Pt B2S 2.078 11 35 15 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 0.706 9.63 5 9.80 9.61 9.64 0.1 1.5 30
mS/m B2H 0.300 934 5 941 934 933 8.0 0.9 23
mS/m N3H 0.265 15.1 5 15.2 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.735 27.2 15 25.7 27.6 27.3 1.7 6.1 29
µg/l B2N -0.172 23.2 20 22.8 22.8 23.2 3.0 12.8 23
µg/l N3N -1.619 76.6 15 67.3 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.664 113 8 110 114 114 3.1 2.7 25
µg/l B2N -0.302 199 10 196 198 199 10.9 5.5 22
µg/l N3N 0.247 405 8 409 406 405 14.6 3.6 22
Ntot µg/l A1N -1.744 237 15 206 227 227 13.1 5.8 25
µg/l B2N -1.763 469 15 407 473 468 31.3 6.7 23
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Participant 16
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
pH A1H 0.100 5.53 3.6 5.54 5.55 5.54 0.0 0.9 32
B2H 0.709 7.90 2.5 7.97 7.91 7.90 0.1 1.0 25
N3H 0.687 7.84 2.6 7.91 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -3.358 10.9 10 9.1 10.2 10.3 0.6 6.1 25
µg/l B2P -1.875 22.4 10 20.3 22.8 22.7 1.1 4.9 21
µg/l N3P -3.015 27.2 10 23.1 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1.346 10.9 15 9.8 10.8 10.9 1.0 9.6 27
µg/l B2P 0.190 28.1 15 28.5 28.5 28.2 2.2 7.9 23
µg/l N3P -0.814 34.4 10 33.0 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.732 4.78 20 5.13 4.91 4.76 0.5 11.1 25
FNU B2S 0.357 1.4 20 1.45 1.36 1.35 0.2 15.6 19
FNU N3S 0.549 2.43 15 2.53 2.43 2.43 0.2 6.8 27
Participant 17
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.460 0.087 10 0.089 0.087 0.087 0.0 1.8 20
µg/l B2K 0.847 9.05 30 10.20 9.56 9.13 1.5 16.6 19
µg/l N3K 0.777 19.3 20 20.8 19.3 19.3 1.0 5.3 18
Colour-2 mg/l, Pt A1V 1.085 43 15 47 43 43 2.4 5.6 10
mg/l, Pt B2S -0.714 12 35 11 11 12 3.3 28.8 7
mg/l, Pt N3S 0.955 31 25 35 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J 0.125 9.63 5 9.66 9.61 9.64 0.1 1.5 30
mS/m B2H -0.214 934 5 929 934 933 8.0 0.9 23
mS/m N3H 0.000 15.1 5 15.1 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.196 27.2 15 27.6 27.6 27.3 1.7 6.1 29
µg/l B2N -0.216 23.2 20 22.7 22.8 23.2 3.0 12.8 23
µg/l N3N -0.435 76.6 15 74.1 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 1.106 113 8 118 114 114 3.1 2.7 25
µg/l B2N 0.000 199 10 199 198 199 10.9 5.5 22
µg/l N3N 0.247 405 8 409 406 405 14.6 3.6 22
Ntot µg/l A1N 0.563 237 15 247 227 227 13.1 5.8 25
µg/l B2N 0.398 469 15 483 473 468 31.3 6.7 23
µg/l N3N 1.325 815 10 869 829 814 47.8 5.9 23
pH A1H 0.301 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
B2H 0.405 7.90 2.5 7.94 7.91 7.90 0.1 1.0 25
N3H 0.196 7.84 2.6 7.86 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -2.000 10.9 10 9.8 10.2 10.3 0.6 6.1 25
µg/l B2P -0.089 22.4 10 22.3 22.8 22.7 1.1 4.9 21
µg/l N3P 0.441 27.2 10 27.8 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -1.394 10.9 15 9.8 10.8 10.9 1.0 9.6 27
µg/l B2P -0.807 28.1 15 26.4 28.5 28.2 2.2 7.9 23
µg/l N3P -0.174 34.4 10 34.1 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.690 4.78 20 5.11 4.91 4.76 0.5 11.1 25
FNU B2S 0.357 1.4 20 1.45 1.36 1.35 0.2 15.6 19
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Participant 18
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-2 mg/l, Pt A1V -0.651 43 15 41 43 43 2.4 5.6 10
mg/l, Pt N3S -1.213 31 25 26 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.623 9.63 5 9.48 9.61 9.64 0.1 1.5 30
mS/m N3H -0.795 15.1 5 14.8 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.098 27.2 15 27.4 27.6 27.3 1.7 6.1 29
µg/l N3N 0.400 76.6 15 78.9 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 1.106 113 8 118 114 114 3.1 2.7 25
µg/l N3N -1.235 405 8 385 406 405 14.6 3.6 22
pH A1H 0.201 5.53 3.6 5.55 5.55 5.54 0.0 0.9 32
N3H -0.785 7.84 2.6 7.76 7.86 7.83 0.1 0.9 29
Turbidity FNU A1S 0.669 4.78 20 5.10 4.91 4.76 0.5 11.1 25
FNU N3S -0.055 2.43 15 2.42 2.43 2.43 0.2 6.8 27
Participant 19
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V -1.667 40 15 35 40 40 4.7 11.8 18
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
N-NH4 µg/l A1N 2.059 27.2 15 31.4 27.6 27.3 1.7 6.1 29
µg/l N3N -0.627 76.6 15 73.0 77.2 76.7 5.4 7.1 27
Turbidity FNU A1S -2.699 4.78 20 3.49 4.91 4.76 0.5 11.1 25
FNU N3S -1.481 2.43 15 2.16 2.43 2.43 0.2 6.8 27
Participant 20
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll µg/l B2K -4.464 9.05 30 2.99 9.56 9.13 1.5 16.6 19
Conductivity 25 mS/m A1J 0.332 9.63 5 9.71 9.61 9.64 0.1 1.5 30
mS/m B2H 0.428 934 5 944 934 933 8.0 0.9 23
N-NH4 µg/l A1N 0.564 27.2 15 28.4 27.6 27.3 1.7 6.1 29
µg/l B2N 1.634 23.2 20 27.0 22.8 23.2 3.0 12.8 23
N-NO2+NO3 µg/l A1N 0.133 113 8 114 114 114 3.1 2.7 25
µg/l B2N -1.467 199 10 184 198 199 10.9 5.5 22
Ntot µg/l A1N -0.224 237 15 233 227 227 13.1 5.8 25
µg/l B2N -0.313 469 15 458 473 468 31.3 6.7 23
pH A1H 0.201 5.53 3.6 5.55 5.55 5.54 0.0 0.9 32
B2H -1.519 7.90 2.5 7.75 7.91 7.90 0.1 1.0 25
P-PO4 µg/l A1P -1.908 10.9 10 9.9 10.2 10.3 0.6 6.1 25
µg/l B2P -4.366 22.4 10 17.5 22.8 22.7 1.1 4.9 21
Ptot µg/l A1P 0.404 10.9 15 11.2 10.8 10.9 1.0 9.6 27
µg/l B2P -1.333 28.1 15 25.3 28.5 28.2 2.2 7.9 23
Participant 21
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Colour-2 mg/l, Pt A1V -0.009 43 15 43 43 43 2.4 5.6 10
mg/l, Pt N3S 0.165 31 25 32 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.291 9.63 5 9.56 9.61 9.64 0.1 1.5 30
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Participant 21
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N -2.304 27.2 15 22.5 27.6 27.3 1.7 6.1 29
µg/l N3N -0.487 76.6 15 73.8 77.2 76.7 5.4 7.1 27
pH A1H 0.301 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
N3H 0.294 7.84 2.6 7.87 7.86 7.83 0.1 0.9 29
Turbidity FNU A1S -1.590 4.78 20 4.02 4.91 4.76 0.5 11.1 25
FNU N3S -0.658 2.43 15 2.31 2.43 2.43 0.2 6.8 27
Participant 22
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Colour-2 mg/l, Pt A1V -0.930 43 15 40 43 43 2.4 5.6 10
mg/l, Pt B2S -0.952 12 35 10 11 12 3.3 28.8 7
mg/l, Pt N3S -0.258 31 25 30 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.291 9.63 5 9.56 9.61 9.64 0.1 1.5 30
mS/m B2H 0.300 934 5 941 934 933 8.0 0.9 23
mS/m N3H 5.563 15.1 5 17.2 15.0 15.0 0.4 2.5 28
pH A1H 0.000 5.53 3.6 5.53 5.55 5.54 0.0 0.9 32
B2H 0.203 7.90 2.5 7.92 7.91 7.90 0.1 1.0 25
N3H -0.294 7.84 2.6 7.81 7.86 7.83 0.1 0.9 29
Turbidity FNU A1S 1.088 4.78 20 5.30 4.91 4.76 0.5 11.1 25
FNU B2S -0.286 1.4 20 1.36 1.36 1.35 0.2 15.6 19
FNU N3S 0.000 2.43 15 2.43 2.43 2.43 0.2 6.8 27
Participant 23
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -1.287 0.087 10 0.081 0.087 0.087 0.0 1.8 20
µg/l B2K 0.221 9.05 30 9.35 9.56 9.13 1.5 16.6 19
µg/l N3K -0.725 19.3 20 17.9 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt B2S -0.519 11 35 10 10 11 2.9 25.3 14
mg/l, Pt N3S 0.485 33 25 35 30 33 3.8 11.7 19
Colour-2 mg/l, Pt A1V -0.031 43 15 43 43 43 2.4 5.6 10
mg/l, Pt B2S -0.429 12 35 11 11 12 3.3 28.8 7
mg/l, Pt N3S 0.568 31 25 33 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J 0.291 9.63 5 9.70 9.61 9.64 0.1 1.5 30
mS/m B2H -0.728 934 5 917 934 933 8.0 0.9 23
mS/m N3H 0.265 15.1 5 15.2 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.049 27.2 15 27.1 27.6 27.3 1.7 6.1 29
µg/l B2N -1.681 23.2 20 19.3 22.8 23.2 3.0 12.8 23
µg/l N3N 2.211 76.6 15 89.3 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.664 113 8 116 114 114 3.1 2.7 25
µg/l B2N 1.005 199 10 209 198 199 10.9 5.5 22
µg/l N3N 1.358 405 8 427 406 405 14.6 3.6 22
Ntot µg/l A1N 0.225 237 15 241 227 227 13.1 5.8 25
µg/l B2N 0.370 469 15 482 473 468 31.3 6.7 23
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Participant 23
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
pH A1H 0.402 5.53 3.6 5.57 5.55 5.54 0.0 0.9 32
B2H 0.911 7.90 2.5 7.99 7.91 7.90 0.1 1.0 25
N3H 1.177 7.84 2.6 7.96 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.284 10.9 10 10.2 10.2 10.3 0.6 6.1 25
µg/l B2P 0.625 22.4 10 23.1 22.8 22.7 1.1 4.9 21
µg/l N3P -0.588 27.2 10 26.4 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 1.101 10.9 15 11.8 10.8 10.9 1.0 9.6 27
µg/l B2P 0.522 28.1 15 29.2 28.5 28.2 2.2 7.9 23
µg/l N3P -0.291 34.4 10 33.9 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -0.230 4.78 20 4.67 4.91 4.76 0.5 11.1 25
FNU B2S -2.143 1.4 20 1.10 1.36 1.35 0.2 15.6 19
FNU N3S 0.219 2.43 15 2.47 2.43 2.43 0.2 6.8 27
Participant 24
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 20.230 0.087 10 0.175 0.087 0.087 0.0 1.8 20
µg/l B2K 9.289 9.05 30 21.66 9.56 9.13 1.5 16.6 19
µg/l N3K -4.389 19.3 20 10.8 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 2.787 9.63 5 10.30 9.61 9.64 0.1 1.5 30
mS/m B2H -2.558 934 5 874 934 933 8.0 0.9 23
mS/m N3H 3.012 15.1 5 16.2 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -2.314 27.2 15 22.5 27.6 27.3 1.7 6.1 29
µg/l B2N -2.190 23.2 20 18.1 22.8 23.2 3.0 12.8 23
µg/l N3N 0.815 76.6 15 81.3 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 1.150 113 8 118 114 114 3.1 2.7 25
µg/l B2N 1.467 199 10 214 198 199 10.9 5.5 22
µg/l N3N -0.043 405 8 404 406 405 14.6 3.6 22
Ntot µg/l A1N -0.377 237 15 230 227 227 13.1 5.8 25
µg/l B2N 1.009 469 15 505 473 468 31.3 6.7 23
µg/l N3N -1.526 815 10 753 829 814 47.8 5.9 23
pH B2H 0.638 7.90 2.5 7.96 7.91 7.90 0.1 1.0 25
N3H 0.697 7.84 2.6 7.91 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -0.183 10.9 10 10.8 10.2 10.3 0.6 6.1 25
µg/l B2P 1.250 22.4 10 23.8 22.8 22.7 1.1 4.9 21
µg/l N3P 0.294 27.2 10 27.6 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -0.856 10.9 15 10.2 10.8 10.9 1.0 9.6 27
µg/l B2P -0.047 28.1 15 28.0 28.5 28.2 2.2 7.9 23
µg/l N3P -0.407 34.4 10 33.7 34.4 34.3 1.5 4.3 24
Turbidity FNU N3S 0.494 2.43 15 2.52 2.43 2.43 0.2 6.8 27
Participant 25
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V 0.000 40 15 40 40 40 4.7 11.8 18
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 1.080 9.63 5 9.89 9.61 9.64 0.1 1.5 30
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Participant 25
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
N-NH4 µg/l A1N 0.441 27.2 15 28.1 27.6 27.3 1.7 6.1 29
µg/l N3N -0.557 76.6 15 73.4 77.2 76.7 5.4 7.1 27
Ntot µg/l A1N 237 15 <500 227 227 13.1 5.8 25
µg/l N3N -1.595 815 10 750 829 814 47.8 5.9 23
pH A1H 0.000 5.53 3.6 5.53 5.55 5.54 0.0 0.9 32
N3H -1.079 7.84 2.6 7.73 7.86 7.83 0.1 0.9 29
Ptot µg/l A1P 1.101 10.9 15 11.8 10.8 10.9 1.0 9.6 27
µg/l N3P 0.523 34.4 10 35.3 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 1.046 4.78 20 5.28 4.91 4.76 0.5 11.1 25
FNU N3S 1.372 2.43 15 2.68 2.43 2.43 0.2 6.8 27
Participant 26
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J -0.831 9.63 5 9.43 9.61 9.64 0.1 1.5 30
mS/m B2H -3.863 934 5 844 934 933 8.0 0.9 23
mS/m N3H -1.139 15.1 5 14.7 15.0 15.0 0.4 2.5 28
Ntot µg/l A1N 1.969 237 15 272 227 227 13.1 5.8 25
µg/l B2N 1.706 469 15 529 473 468 31.3 6.7 23
µg/l N3N 0.859 815 10 850 829 814 47.8 5.9 23
pH A1H 0.000 5.53 3.6 5.53 5.55 5.54 0.0 0.9 32
B2H -0.506 7.90 2.5 7.85 7.91 7.90 0.1 1.0 25
N3H 0.491 7.84 2.6 7.89 7.86 7.83 0.1 0.9 29
Ptot µg/l A1P -1.101 10.9 15 10.0 10.8 10.9 1.0 9.6 27
µg/l B2P -0.996 28.1 15 26.0 28.5 28.2 2.2 7.9 23
µg/l N3P -0.814 34.4 10 33.0 34.4 34.3 1.5 4.3 24
Participant 27
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.368 0.087 10 0.089 0.087 0.087 0.0 1.8 20
µg/l N3K 0.674 19.3 20 20.6 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 1.667 40 15 45 40 40 4.7 11.8 18
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 23.967 9.63 5 15.40 9.61 9.64 0.1 1.5 30
mS/m N3H -14.066 15.1 5 9.8 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -0.833 27.2 15 25.5 27.6 27.3 1.7 6.1 29
µg/l N3N -1.410 76.6 15 68.5 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 10.177 113 8 159 114 114 3.1 2.7 25
µg/l N3N -0.432 405 8 398 406 405 14.6 3.6 22
Ntot µg/l A1N -1.705 237 15 207 227 227 13.1 5.8 25
µg/l N3N -1.114 815 10 770 829 814 47.8 5.9 23
pH A1H -2.311 5.53 3.6 5.30 5.55 5.54 0.0 0.9 32
N3H -0.392 7.84 2.6 7.80 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.651 10.9 10 10.0 10.2 10.3 0.6 6.1 25
µg/l N3P -3.824 27.2 10 22.0 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -2.324 10.9 15 9.0 10.8 10.9 1.0 9.6 27
µg/l N3P -1.977 34.4 10 31.0 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -0.418 4.78 20 4.58 4.91 4.76 0.5 11.1 25
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Participant 28
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J -0.249 9.63 5 9.57 9.61 9.64 0.1 1.5 30
mS/m B2H -0.171 934 5 930 934 933 8.0 0.9 23
mS/m N3H -0.265 15.1 5 15.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -1.569 27.2 15 24.0 27.6 27.3 1.7 6.1 29
µg/l B2N 23.621 23.2 20 78.0 22.8 23.2 3.0 12.8 23
µg/l N3N 0.244 76.6 15 78.0 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.664 113 8 116 114 114 3.1 2.7 25
µg/l B2N 0.402 199 10 203 198 199 10.9 5.5 22
µg/l N3N 0.432 405 8 412 406 405 14.6 3.6 22
Ntot µg/l A1N -0.675 237 15 225 227 227 13.1 5.8 25
µg/l B2N -0.171 469 15 463 473 468 31.3 6.7 23
µg/l N3N 1.178 815 10 863 829 814 47.8 5.9 23
pH A1H 0.301 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
B2H 0.506 7.90 2.5 7.95 7.91 7.90 0.1 1.0 25
N3H 0.491 7.84 2.6 7.89 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.101 10.9 10 10.3 10.2 10.3 0.6 6.1 25
µg/l B2P -0.893 22.4 10 21.4 22.8 22.7 1.1 4.9 21
µg/l N3P -0.515 27.2 10 26.5 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 0.122 10.9 15 11.0 10.8 10.9 1.0 9.6 27
µg/l B2P 0.427 28.1 15 29.0 28.5 28.2 2.2 7.9 23
µg/l N3P 0.349 34.4 10 35.0 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.356 4.78 20 4.95 4.91 4.76 0.5 11.1 25
FNU B2S -1.071 1.4 20 1.25 1.36 1.35 0.2 15.6 19
FNU N3S 0.329 2.43 15 2.49 2.43 2.43 0.2 6.8 27
Participant 29
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Colour-1 mg/l, Pt A1V -0.833 40 15 38 40 40 4.7 11.8 18
mg/l, Pt B2S -1.818 11 35 8 10 11 2.9 25.3 14
mg/l, Pt N3S -0.727 33 25 30 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 1.246 9.63 5 9.93 9.61 9.64 0.1 1.5 30
mS/m B2H 0.000 934 5 934 934 933 8.0 0.9 23
mS/m N3H 0.556 15.1 5 15.3 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 1.422 27.2 15 30.1 27.6 27.3 1.7 6.1 29
µg/l B2N 1.552 23.2 20 26.8 22.8 23.2 3.0 12.8 23
µg/l N3N 0.331 76.6 15 78.5 77.2 76.7 5.4 7.1 27
pH A1H 1.105 5.53 3.6 5.64 5.55 5.54 0.0 0.9 32
B2H 0.506 7.90 2.5 7.95 7.91 7.90 0.1 1.0 25
N3H 3.238 7.84 2.6 8.17 7.86 7.83 0.1 0.9 29
Ptot µg/l A1P 0.489 10.9 15 11.3 10.8 10.9 1.0 9.6 27
µg/l B2P 0.474 28.1 15 29.1 28.5 28.2 2.2 7.9 23
µg/l N3P 1.512 34.4 10 37.0 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -1.904 4.78 20 3.87 4.91 4.76 0.5 11.1 25
FNU B2S 0.571 1.4 20 1.48 1.36 1.35 0.2 15.6 19
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Participant 30
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J -2.700 9.63 5 8.98 9.61 9.64 0.1 1.5 30
mS/m B2H -0.128 934 5 931 934 933 8.0 0.9 23
N-NH4 µg/l A1N 0.637 27.2 15 28.5 27.6 27.3 1.7 6.1 29
µg/l B2N 1.207 23.2 20 26.0 22.8 23.2 3.0 12.8 23
N-NO2+NO3 µg/l A1N -0.664 113 8 110 114 114 3.1 2.7 25
µg/l B2N -0.905 199 10 190 198 199 10.9 5.5 22
Ntot µg/l A1N -0.281 237 15 232 227 227 13.1 5.8 25
µg/l B2N 0.796 469 15 497 473 468 31.3 6.7 23
pH A1H -0.904 5.53 3.6 5.44 5.55 5.54 0.0 0.9 32
B2H -1.316 7.90 2.5 7.77 7.91 7.90 0.1 1.0 25
P-PO4 µg/l A1P -1.651 10.9 10 10.0 10.2 10.3 0.6 6.1 25
µg/l B2P -0.357 22.4 10 22.0 22.8 22.7 1.1 4.9 21
Ptot µg/l A1P 1.957 10.9 15 12.5 10.8 10.9 1.0 9.6 27
µg/l B2P 0.190 28.1 15 28.5 28.5 28.2 2.2 7.9 23
Participant 31
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.000 0.087 10 0.087 0.087 0.087 0.0 1.8 20
µg/l B2K 0.552 9.05 30 9.80 9.56 9.13 1.5 16.6 19
µg/l N3K 0.052 19.3 20 19.4 19.3 19.3 1.0 5.3 18
Colour-2 mg/l, Pt A1V 0.409 43 15 44 43 43 2.4 5.6 10
mg/l, Pt B2S 0.771 12 35 14 11 12 3.3 28.8 7
mg/l, Pt N3S 4.748 31 25 49 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.166 9.63 5 9.59 9.61 9.64 0.1 1.5 30
mS/m B2H 0.043 934 5 935 934 933 8.0 0.9 23
mS/m N3H -0.371 15.1 5 15.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -1.569 27.2 15 24.0 27.6 27.3 1.7 6.1 29
µg/l B2N 1.336 23.2 20 26.3 22.8 23.2 3.0 12.8 23
µg/l N3N 0.366 76.6 15 78.7 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 0.354 113 8 115 114 114 3.1 2.7 25
µg/l B2N 0.613 199 10 205 198 199 10.9 5.5 22
µg/l N3N 0.710 405 8 417 406 405 14.6 3.6 22
Ntot µg/l A1N -0.951 237 15 220 227 227 13.1 5.8 25
µg/l B2N 0.424 469 15 484 473 468 31.3 6.7 23
µg/l N3N 1.249 815 10 866 829 814 47.8 5.9 23
pH A1H -0.100 5.53 3.6 5.52 5.55 5.54 0.0 0.9 32
B2H 0.405 7.90 2.5 7.94 7.91 7.90 0.1 1.0 25
N3H 0.196 7.84 2.6 7.86 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P 4.587 10.9 10 13.4 10.2 10.3 0.6 6.1 25
µg/l B2P 0.357 22.4 10 22.8 22.8 22.7 1.1 4.9 21
µg/l N3P 0.368 27.2 10 27.7 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -0.489 10.9 15 10.5 10.8 10.9 1.0 9.6 27
µg/l B2P -0.712 28.1 15 26.6 28.5 28.2 2.2 7.9 23
µg/l N3P 0.174 34.4 10 34.7 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.335 4.78 20 4.94 4.91 4.76 0.5 11.1 25
FNU B2S 0.000 1.4 20 1.40 1.36 1.35 0.2 15.6 19
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Participant 32
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K -0.230 0.087 10 0.086 0.087 0.087 0.0 1.8 20
µg/l B2K 0.295 9.05 30 9.45 9.56 9.13 1.5 16.6 19
µg/l N3K -0.415 19.3 20 18.5 19.3 19.3 1.0 5.3 18
Colour-2 mg/l, Pt A1V 0.403 43 15 44 43 43 2.4 5.6 10
mg/l, Pt B2S -0.714 12 35 11 11 12 3.3 28.8 7
mg/l, Pt N3S 0.594 31 25 33 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J 0.291 9.63 5 9.70 9.61 9.64 0.1 1.5 30
mS/m B2H 0.021 934 5 935 934 933 8.0 0.9 23
mS/m N3H -0.185 15.1 5 15.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N -1.225 27.2 15 24.7 27.6 27.3 1.7 6.1 29
µg/l B2N -2.586 23.2 20 17.2 22.8 23.2 3.0 12.8 23
µg/l N3N -0.836 76.6 15 71.8 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.442 113 8 111 114 114 3.1 2.7 25
µg/l B2N -0.201 199 10 197 198 199 10.9 5.5 22
µg/l N3N 0.123 405 8 407 406 405 14.6 3.6 22
Ntot µg/l A1N 0.956 237 15 254 227 227 13.1 5.8 25
µg/l B2N -1.166 469 15 428 473 468 31.3 6.7 23
µg/l N3N 0.000 815 10 815 829 814 47.8 5.9 23
pH A1H 0.201 5.53 3.6 5.55 5.55 5.54 0.0 0.9 32
B2H 0.203 7.90 2.5 7.92 7.91 7.90 0.1 1.0 25
N3H 0.491 7.84 2.6 7.89 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P 0.917 10.9 10 11.4 10.2 10.3 0.6 6.1 25
µg/l B2P 0.536 22.4 10 23.0 22.8 22.7 1.1 4.9 21
µg/l N3P 1.176 27.2 10 28.8 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 0.489 10.9 15 11.3 10.8 10.9 1.0 9.6 27
µg/l B2P -0.474 28.1 15 27.1 28.5 28.2 2.2 7.9 23
µg/l N3P 0.291 34.4 10 34.9 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S -1.234 4.78 20 4.19 4.91 4.76 0.5 11.1 25
FNU B2S -0.786 1.4 20 1.29 1.36 1.35 0.2 15.6 19
FNU N3S -0.494 2.43 15 2.34 2.43 2.43 0.2 6.8 27
Participant 34
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.000 0.087 10 0.087 0.087 0.087 0.0 1.8 20
µg/l N3K -0.067 19.3 20 19.2 19.3 19.3 1.0 5.3 18
Colour-2 mg/l, Pt A1V 0.000 43 15 43 43 43 2.4 5.6 10
mg/l, Pt N3S 0.000 31 25 31 31 31 2.8 9.1 8
Conductivity 25 mS/m A1J -0.955 9.63 5 9.40 9.61 9.64 0.1 1.5 30
mS/m N3H -2.040 15.1 5 14.3 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.784 27.2 15 28.8 27.6 27.3 1.7 6.1 29
µg/l N3N 1.010 76.6 15 82.4 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N 1.327 113 8 119 114 114 3.1 2.7 25
µg/l N3N 0.988 405 8 421 406 405 14.6 3.6 22
Ntot µg/l A1N -2.082 237 15 200 227 227 13.1 5.8 25
µg/l N3N -1.963 815 10 735 829 814 47.8 5.9 23
pH A1H -1.206 5.53 3.6 5.41 5.55 5.54 0.0 0.9 32
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Participant 34
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P 0.917 10.9 10 11.4 10.2 10.3 0.6 6.1 25
µg/l N3P -0.147 27.2 10 27.0 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 0.489 10.9 15 11.3 10.8 10.9 1.0 9.6 27
µg/l N3P -0.930 34.4 10 32.8 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 0.272 4.78 20 4.91 4.91 4.76 0.5 11.1 25
FNU N3S 0.219 2.43 15 2.47 2.43 2.43 0.2 6.8 27
Participant 35
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
Conductivity 25 mS/m A1J 0.291 9.63 5 9.70 9.61 9.64 0.1 1.5 30
mS/m N3H -0.265 15.1 5 15.0 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 27.2 15 <30 27.6 27.3 1.7 6.1 29
µg/l N3N -1.323 76.6 15 69.0 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -0.442 113 8 111 114 114 3.1 2.7 25
µg/l N3N -0.123 405 8 403 406 405 14.6 3.6 22
Ntot µg/l A1N -0.985 237 15 220 227 227 13.1 5.8 25
µg/l N3N -2.130 815 10 728 829 814 47.8 5.9 23
pH A1H 0.100 5.53 3.6 5.54 5.55 5.54 0.0 0.9 32
N3H -0.589 7.84 2.6 7.78 7.86 7.83 0.1 0.9 29
P-PO4 µg/l A1P -1.284 10.9 10 10.2 10.2 10.3 0.6 6.1 25
µg/l N3P -0.882 27.2 10 26.0 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P -0.245 10.9 15 10.7 10.8 10.9 1.0 9.6 27
µg/l N3P 1.744 34.4 10 37.4 34.4 34.3 1.5 4.3 24
Participant 36
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
a-chlorophyll abs/cm A1K 0.115 0.087 10 0.088 0.087 0.087 0.0 1.8 20
µg/l B2K -0.354 9.05 30 8.57 9.56 9.13 1.5 16.6 19
µg/l N3K 0.052 19.3 20 19.4 19.3 19.3 1.0 5.3 18
Colour-1 mg/l, Pt A1V 3.333 40 15 50 40 40 4.7 11.8 18
mg/l, Pt B2S 2.078 11 35 15 10 11 2.9 25.3 14
mg/l, Pt N3S 1.697 33 25 40 30 33 3.8 11.7 19
Conductivity 25 mS/m A1J 0.000 9.63 5 9.63 9.61 9.64 0.1 1.5 30
mS/m B2H 0.060 934 5 935 934 933 8.0 0.9 23
mS/m N3H 1.166 15.1 5 15.5 15.0 15.0 0.4 2.5 28
N-NH4 µg/l A1N 0.049 27.2 15 27.3 27.6 27.3 1.7 6.1 29
µg/l B2N -0.819 23.2 20 21.3 22.8 23.2 3.0 12.8 23
µg/l N3N 0.696 76.6 15 80.6 77.2 76.7 5.4 7.1 27
N-NO2+NO3 µg/l A1N -1.106 113 8 108 114 114 3.1 2.7 25
µg/l B2N -0.704 199 10 192 198 199 10.9 5.5 22
µg/l N3N -0.679 405 8 394 406 405 14.6 3.6 22
Ntot µg/l A1N 0.563 237 15 247 227 227 13.1 5.8 25
µg/l B2N 0.114 469 15 473 473 468 31.3 6.7 23
µg/l N3N 0.442 815 10 833 829 814 47.8 5.9 23
pH A1H 0.301 5.53 3.6 5.56 5.55 5.54 0.0 0.9 32
B2H 0.911 7.90 2.5 7.99 7.91 7.90 0.1 1.0 25





42    Proftest SYKE NW 02/15
Participant 36
Analyte Unit Sample z score Assigned value 2*sp, % Lab's result Md Mean SD SD% n (stat)
P-PO4 µg/l A1P -0.917 10.9 10 10.4 10.2 10.3 0.6 6.1 25
µg/l B2P 0.536 22.4 10 23.0 22.8 22.7 1.1 4.9 21
µg/l N3P -1.691 27.2 10 24.9 27.6 27.4 1.2 4.4 21
Ptot µg/l A1P 0.856 10.9 15 11.6 10.8 10.9 1.0 9.6 27
µg/l B2P 0.332 28.1 15 28.8 28.5 28.2 2.2 7.9 23
µg/l N3P -0.640 34.4 10 33.3 34.4 34.3 1.5 4.3 24
Turbidity FNU A1S 1.527 4.78 20 5.51 4.91 4.76 0.5 11.1 25
FNU B2S 0.500 1.4 20 1.47 1.36 1.35 0.2 15.6 19
FNU N3S 0.988 2.43 15 2.61 2.43 2.43 0.2 6.8 27
-3 0 3
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: Results of participants and their uncertaintiesAPPENDIX 9
In figures:
· The dashed lines describe the standard deviation for the proficiency assessment, the red solid
line shows the assigned value, the shaded area describes the expanded measurement uncertainty
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Analyte Conductivity 25       Sample B2H
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Analyte pH       Sample B2H
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Analyte Turbidity       Sample B2S
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: Summary of the z scoresAPPENDIX 10
Analyte Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 %
a-chlorophyll A1K . . . S S S u S S S S S S S S S S . . . . . S 90.5
B2K . . S S S Q q q S S S q S S S S S . . u . . S 71.4
N3K . . . S S S u S S S S . S S S S S . . . . . S 90.0
Colour-1 A1V S . . S . S S u S S S . S . S u . . S . S S S 84.2
B2S Q . . Q . S S U S S S . Q . S Q . . . . . S S 60.0
N3S S . . S . S S S S S S . S . S S . . S . S S S 100
Colour-2 A1V . . . . S . . . . S . . . . . . S S . . S S S 100
B2S . . . . Q . . . . q . . . . . . S . . . . S S 71.4
N3S . . . . U . . . . S . . . . . . S S . . S S S 80.0
Conductivity 25 A1J S S . S S S S S S S S U S . S S S S . S S S S 87.5
B2H S . . S S S S S S u S S U . S S S . . S . S S 84.0
N3H Q S . S S q S S S S S . S . S S S S . . S U S 79.3
N-NH4 A1N S . S S S S S S S u Q S S . S S S S Q S q . S 83.3
B2N S . S S S S S S S S S S S . S S S . . S . . S 87.5
N3N S . . S S S S S S S S . S . S S S S S . S . Q 96.3
N-NO2+NO3 A1N . . S S S S S S S S S S S . S S S S . S . . S 96.2
B2N . . S S S S S S S S Q S S . S S S . . S . . S 95.5
N3N . . . S S S S S S S S . S . S S S S . . . . S 100
Ntot A1N . . S S S S S S S S S S S . S S S . . S . . S 96.2
B2N . . S S S S S S S S S S S . S S S . . S . . S 100
N3N . . . S S S S S S S S . S . S S S . . . . . S 95.7
pH A1H S S S S q S S S S S S S S . S S S S . S S S S 93.8
B2H S . S S q S S S S S S S . . S S S . . S . S S 96.0
N3H S S . S S S S S S S S . S . S S S S . . S S S 96.6
P-PO4 A1P q . S S S S S S S S S S q . q u S . . S . . S 80.8
B2P S . S S S S S S q q S S S . . S S . . u . . S 86.4
N3P S . . S S S S S S u S . S . S u S . . . . . S 86.4
Ptot A1P S . U Q S S S S S S S U S . S S S . . S . . S 86.2
B2P S . S S S S Q S S S S U S . . S S . . S . . S 91.7
N3P Q . . S S S S S S u S . S . S S S . . . . . S 92.0
Turbidity A1S S S . q S q S S u S S . S . S S S S q . S S S 85.2
B2S S . . u S S U S U S S . q . S S S . . . . S q 75.0
N3S S S . S S S S S U S S . S . S S S S S . S S S 96.4
% 81 100 92 87 87 90 83 90 87 82 93 75 86 100 96 87 100 100 67 87 92 93 94
accredited 9 13 27 30 30 27 27 30 33 27 16 26 3 28 24 30 12 14 8 9 33
APPENDIX 10 (2/2)
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Analyte Sample 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 %
a-chlorophyll A1K U . . S . . . S S . S . S . . . . . . . . . . 90.5
B2K U . . . . . . S S . . . S . . . . . . . . . . 71.4
N3K u . . S . . . S S . S . S . . . . . . . . . . 90.0
Colour-1 A1V . S . S . S . . . . . . U . . . . . . . . . . 84.2
B2S . . . . . S . . . . . . Q . . . . . . . . . . 60.0
N3S S S . S . S . . . . . . S . . . . . . . . . . 100
Colour-2 A1V . . . . . . . S S . S . . . . . . . . . . . . 100
B2S . . . . . . . S S . . . . . . . . . . . . . . 71.4
N3S . . . . . . . U S . S . . . . . . . . . . . . 80.0
Conductivity 25 A1J Q S S U S S q S S . S S S . . . . . . . . . . 87.5
B2H q . u . S S S S S . . . S . . . . . . . . . . 84.0
N3H U S S u S S . S S . q S S . . . . . . . . . . 79.3
N-NH4 A1N q S . S S S S S S . S . S . . . . . . . . . . 83.3
B2N q . . . U S S S q . . . S . . . . . . . . . . 87.5
N3N S S . S S S . S S . S S S . . . . . . . . . . 96.3
N-NO2+NO3 A1N S . . U S . S S S . S S S . . . . . . . . . . 96.2
B2N S . . . S . S S S . . . S . . . . . . . . . . 95.5
N3N S . . S S . . S S . S S S . . . . . . . . . . 100
Ntot A1N S . S S S . S S S . q S S . . . . . . . . . . 96.2
B2N S . S . S . S S S . . . S . . . . . . . . . . 100
N3N S S S S S . . S S . S q S . . . . . . . . . . 95.7
pH A1H . S S q S S S S S . S S S . . . . . . . . . . 93.8
B2H S . S . S S S S S . . . S . . . . . . . . . . 96.0
N3H S S S S S U . S S . S S S . . . . . . . . . . 96.6
P-PO4 A1P S . . S S . S U S . S S S . . . . . . . . . . 80.8
B2P S . . . S . S S S . . . S . . . . . . . . . . 86.4
N3P S . . u S . . S S . S S S . . . . . . . . . . 86.4
Ptot A1P S S S q S S S S S . S S S . . . . . . . . . . 86.2
B2P S . S . S S S S S . . . S . . . . . . . . . . 91.7
N3P S S S S S S . S S . S S S . . . . . . . . . . 92.0
Turbidity A1S . S . S S S . S S . S . S . . . . . . . . . . 85.2
B2S . . . . S S . S S . . . S . . . . . . . . . . 75.0
N3S S S . S S S . S S . S . S . . . . . . . . . . 96.4
% 68 100 92 70 96 94 93 93 97 90 92 93
accredited 25 13 16 23 12 30 30 11 30
S - satisfactory (-2 < z < 2), Q - questionable (2 < z < 3), q - questionable (-3 < z < -2),
U - unsatisfactory (z > 3), u - unsatisfactory (z < -3), respectively
bold - accredited, italics - non-accredited, normal - other
% - percentage of satisfactory results
Totally satisfactory, % in all:  89         % in accredited:  89        % in non-accredited:  88
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: Significant differences in the results reported using differentAPPENDIX 12
methods
Boxplot figures: In the box the upper and lower limit included 50 % of the results. The dashed
vertical line in the middle of the box is the median of the results. The vertical lines above and
under the box describe the limits of 80 % of the results. The black dots describe the highest and
smallest results within the center 90 % of the results.
n = number of results; SD = standard deviation
n Mean SD
Method 211: electrode for low ionic waters 12 7.88 0.07
Method 212: universal electrode 9 7.95 0.05
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: Results grouped according to the methodsAPPENDIX 13
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: Examples of measurement uncertainties reported by theAPPENDIX 14
participants
In figures, the presented measurement uncertainties are grouped according to the method of
calculation. The following procedures are used for the estimation of the expanded measurement
uncertainty at 95 % confidence level (k=2). In figures, the corresponding method numbers are
used.
1. Using the IQC data only from synthetic control sample and/or CRM (X-chart). Using
MUkit measurement uncertainty software. [7, 8]
2. Using the IQC data only from synthetic control sample and/or CRM (X-chart). Without
MUkit measurement uncertainty software. [8]
3. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart). Using MUkit software. [7, 8]
4. Using the IQC data from synthetic sample (X-chart) together with the IQC data from
routine sample replicates (R-chart or r%-chart). Without MUkit software. [8]
5. Using the IQC data and the results obtained in proficiency tests. Using MUkit software.
[7, 8]
6. Using the IQC data and the results obtained in proficiency tests. Without MUkit
software. [8]
7. Using the data obtained in method validation. Using MUkit software. [7]
8. Using the data obtained in method validation. Without MUkit software. [8]
9. Using the "modeling approach". [9, 10]
10. Other procedure, please specify
11. No uncertainty estimation
IQC = internal quality control
APPENDIX 14 (2/5)














Method 3 Method 4 Method 5 Method 6 Method 8














Method 3 Method 4 Method 5 Method 6 Method 8















Method 3 Method 4 Method 6
Analyte Colour-2       Sample A1V
APPENDIX 14 (3/5)












Method 1 Method 2 Method 3 Method 4 Method 5 Method 6 Method 8
Analyte Conductivity 25       Sample N3H











Method 2 Method 3 Method 4 Method 5 Method 6 Method 8
#Analyte N-NH<sub>4</sub>       Sample A1N













Method 3 Method 4 Method 5 Method 6 Method 8
#Analyte N-NO<sub>2</sub>+NO<sub>3</sub>       Sample N3N
APPENDIX 14 (4/5)
Proftest SYKE NW 02 /15   85













Method 1 Method 3 Method 4 Method 5 Method 6 Method 8














Method 1 Method 2 Method 3 Method 4 Method 5 Method 6 Method 8
Analyte pH       Sample A1H













Method 2 Method 3 Method 4 Method 5 Method 6 Method 8
#Analyte P-PO<sub>4</sub>       Sample A1P
APPENDIX 14 (5/5)
86    Proftest SYKE NW 02/15














Method 1 Method 3 Method 4 Method 5 Method 6 Method 8















Method 2 Method 3 Method 4 Method 6 Method 8
Analyte Turbidity       Sample N3S
Proftest SYKE NW 02 /15   87
DOCUMENTATION PAGE
Publisher Finnish Environment Institute Date
May 2015
Author(s) Mirja Leivuori, Teemu Näykki, Riitta Koivikko, Katarina Björklöf, Keijo Tervonen, Sari
Lanteri, Ritva Väisänen and Markku Ilmakunnas
Title of publication Interlaboratory ProficiencyTtest 02/2015
a-chlorophyll, colour, conductivity, nutrients, pH and turbidity in natural waters
Publication series
and number





The publication is available in the internet: www.syke.fi/publications |
helda.helsinki.fi/syke
Abstract Proftest SYKE carried out the proficiency test for analysis of a-chlorophyll, colour,
conductivity, nutrients, pH and turbidity in natural waters in February 2015. In total 35
laboratories participated in this proficiency test. The sample types were: synthetic sample,
brackish and natural water.
Calculated concentrations, the robust mean or mean of the results reported by the
participants were used as the assigned values for measurements. The evaluation of the
performance of the participants was carried out using z score. In total, 89 % of the total data
in this proficiency test were satisfactory when the deviations of 2.5–35 % from the assigned
values were accepted.
Keywords water analysis, nutrients, pH, conductivity, colour, turbidity, water, environmental
laboratories, proficiency test, interlaboratory comparisons
Financier/
commissioner
ISSN (pdf) ISBN (online)
1796-1726 (pdf) 978-952-11-4495-0




Distributor Finnish Environment Institute (SYKE), neuvonta




Finnish Environment Institute (SYKE), P.O. Box 140, FI-00251 Helsinki, Finland




88    Proftest SYKE NW 02/15
KUVAILULEHTI
Julkaisija Suomen ympäristökeskus Julkaisuaika
Toukokuu 2015
Tekijä(t) Mirja Leivuori, Teemu Näykki, Riitta Koivikko, Katarina Björklöf, Keijo Tervonen, Sari
Lanteri, Ritva Väisänen ja Markku Ilmakunnas
Julkaisun nimi Laboratorioiden välinen pätevyyskoe 02/2015
a-klorofylli, väri, sähkönjohtavuus, ravinteet, pH ja sameus luonnonvesistä
Julkaisusarjan
nimi ja numero





Julkaisu on saatavana vain internetistä: www.syke.fi/julkaisut | helda.helsinki.fi/syke
Tiivistelmä Proftest SYKE järjesti pätevyyskokeen luonnonvesiä analysoiville laboratorioille helmi-
kuussa 2015. Testattavina suureina olivat a-klorofylli, ravinteet, pH sameus, sähkönjohta-
vuus ja väri. Näytteinä olivat synteettinen vesinäyte, rannikkovesi ja jokivesi. Pätevyysko-
keeseen osallistui yhteensä 35 laboratoriota.
Mittaussuureen vertailuarvona käytettiin laskennallista arvoa tai osallistujien tulosten
robustia keskiarvoa. Pätevyyden arvioimisessa käytettiin z-arvoa. Kokonaisuudessaan
hyväksyttäviä tuloksia oli 89 %, kun tulosten sallittiin poiketa 2,5–35 % vertailuarvosta.
Asiasanat vesianalyysi, ravinteet, a-klorofylli, väri, sähkönjohtavuus, pH, sameus, vesi- ja
ympäristölaboratoriot, pätevyyskoe, laboratorioiden välinen vertailumittaus
Rahoittaja/
toimeksiantaja






Julkaisun jakelu Suomen ympäristökeskus (SYKE), neuvonta
PL 140, 00251, Helsinki
Sähköposti: neuvonta.syke@ymparisto.fi
Julkaisun kustantaja Suomen ympäristökeskus (SYKE), syke.fi
PL 140, 00251, Helsinki
Puh. 0295 251 000
Painopaikka ja -aika Helsinki 2015
Proftest SYKE NW 02 /15   89
PRESENTATIONSBLAD
Utgivare Finlands miljöcentral Datum
Maj 2015
Författare Mirja Leivuori, Teemu Näykki, Riitta Koivikko, Katarina Björklöf, Keijo Tervonen, Sari
Lanteri, Ritva Väisänen och Markku Ilmakunnas
Publikationens titel Provningsjämförelse 02/2015
a-klorofyll, färg, lednindgsförmåga, näringsmäne, pH and grumlighet från naturvatten
Publikationsserie
och nummer





Publikationen finns tillgänglig på internet: www.syke.fi/publikationer |
helda.helsinki.fi/syke
Sammandrag Under februari 2015 genomförde Proftest SYKE en provningsjämförelse, som omfattade
bestämningen av a-klorofyll, näringsämnen (NNH4,  NNO2+NO3,  Ntot,  PPO4,  Ptot), pH,
ledningsförmåga, grumlighet och färg i naturvatten. Proven sändes ut till 35 laboratorier.
Som referensvärde av analytens koncentration användes det teoretiska värdet eller robust
medelvärdet av deltagarnas resultat. Resultaten värderades med hjälp av z-värden. I
jämförelsen var 89 % av alla resultaten tillfredsställande, när 2,5–35 % totalavvikelsen från
referensvärdet accepterades.
Nyckelord vattenanalyser, färg, grumlighet, näringsämne, NNH4, NNO2+NO3, Ntot, PPO4, Ptot, pH,
ledningsförmåga, a-klorofyll, provningsjämförelse, vatten- och miljölaboratorier
Finansiär/
uppdragsgivare






Distribution Finlands miljöcentral (SYKE),
PB 140, 00251 Helsingfors
Epost: neuvonta.syke@ymparisto.fi
Förläggare Finlands miljöcentral (SYKE),
PB 140, 00251 Helsingfors






















































Interlaboratory Proficiency Test 
02/2015 
a-chlorophyll, colour, conductivity, nutrients, pH and 
turbidity in natural waters
Mirja Leivuori, Teemu Näykki, Riitta Koivikko, 
Katarina Björklöf, Keijo Tervonen, Sari Lanteri,  
Ritva Väisänen and Markku Ilmakunnas
REPORTS OF THE FINNISH ENVIRONMENT 
INSTITUTE 17| 2015
SYKE
